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This winder tower is about 
150 ft. high with columns at 60 fet. 
by 52 ft. centres. 





Welded girders up to I5 tons in 
weight are used in the winder floor 
and motor generator floor. 
High-strength bolting was used for 
site erection, thus saving time. 


The scotch derrick on the left is 
part of the contractor's 
erection tackle. 


BRITISH CONSTRUCTIONAL 
STEELWORK ASSOCIATION 


Artillery House, Artillery Row 
Westminster om e Be 
London, S.W.1, England 




















GLENFIELD 


H | 


NGINI 


R 


GATES 


for 
FLOOD CONTROL 


WORKS 


To safeguard against the damage and 
devastation that can be caused by flooding 
waters, numerous Glenfield Gates, in a 
variety of forms, have been installed on 
rivers and other watercourses in many 
countries. 


The illustrations show the River Zambesi 
during the great flood eariy in 1958 ; and one 
of a number of large Glenfield free-roller 
direct-lift gates for flood control purposes on 
the River Tana, Kenya. 


| 
AGLENFIELD & KENNEDY. LIMITED. KILMARNOCK } 


| Senses 


Head Office and Works: 
KILMARNOCK, SCOTLAND 
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Stainiess steel! 
vessel with mild Hie 
stee! jacket =: 


1,000 gall. kettle in 


copper 
Lynx Quasi-arc welded 








FRESH AIR on the 
subject of 


GLEAN AIR 





' - ' ink 1, Mild Steel, 
Fresh, clean air is always at a premium. Be Bh ercteg os 
complete with Valvework 


VISCO ‘Reciprojet’ Air Filters automatically | and Pipework 


. ‘yi Metallic Arc Welding WELDED 
deal with dust contaminated air efficiently ipa aa tapes 


Welding 


and economically. VISCO bring a fresh | Stress-Relieving FABRICATIONS 


, se . and Testing Facilities 
approach to the subject of air cleaning | iniiilaiis ty ieabeatiaiiaa 


ask us to tell you about ‘Reciprojet’ two- | CLARKS CAN COPE! 


stage, automatic, self-cleaning air filtration. | Rett wisn welts, diane 
. reac , . equipment, unique facilities and practical 
. . ; IF 
Cut costs by consulting THE \ ISCO approach all operate to your advantage... 


ENGINEERING CO., LTD., STAFFORD | Clarks offer you a unique combination of the most 
advanced equipment and methods with a 


ROAD, CROYDON, Tel: CROy don 4181. century-old reputation for high craftsman standards 


on every type of fabrication work. 











Stainless steel, mild steel, aluminium, copper; 
and aluminium-bronze to mild steel ...Clarks of Hull 
will not only give you the practical solution 


to your problem—they’ll deliver a first-class job 
O on ume! 
VISE Send that enquiry first to Clarks of Hull 
: SELF-CLEANING 


AIR FILTER CLARK 


{/so makers of Water Coolers, Dust Collecting and GEORGE CLARK & SONS (HULL) LIMITED 
Fume Removal Plant HAWTHORN AVENUE, HULL 
Telephone 37654 Telegrams ‘Clark Hull’ 














A MEMBER OF THE NEWMAN HENDER GROUP 
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TO DOUBLE THE POWER OF ROXBURGH 


Four AEI waterwheel alternators at the New Zealand Electricity Department's 
Roxburgh Power Station are already feeding 160,000 kW into the South Island 
grid. Four additional sets, to bring the station up to its designed capacity of 
320,000 KW, are now in course of construction. 


ASSOCIATED ELECTRICAL INDUSTRIES LIMITED 


HEAVY PLANT DIVISION RUGBY AND MANCHESTER. ENGLAND 





A $379 
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For ease of 
maintenance 

















| SPLIT SEALS 


CHARLES WESTON & CO. LTD. trweli Bank Works - Dougias Green * Pendleton ° Salford 6 
Telephone : Pendleton 2857-8-9 ; Telex 66-255 ; Birmingham Erdington 5459 ; London Holborn 0414 ; Telex 2-2582 
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FOR GENERAL 
FABRICATION IN 
MILD STEELS 
STAINLESS STEELS 
AND 


ALUMINIUM ALLOYS 


consult 


[ROBERTSON E FET 


casing, 13’ 9” diameter, showing core bars, 
ventilating holes and joint faces. 














6 tons 4 cwts. 
Approved by the Committee of Lloyd's Register of Shipping 
for the manufacture of Class Il fusion welded pressure vessels. 


Sy 29 MURIESTON CRESCENT, EDINBURGH II Tel: 6850/-2-3 



















_... Sutton (7 -Roll Straighteners 


TRULY GUIDELESS 


BRITISH PATENT 665,557 
FOR HIGH PRODUCTION, 
HIGH QUALITY STRAIGHTENING OF STEEL 


OR NON-FERROUS TUBES AND PIPES 


AVAILABLE IN 
ALL SIZES FOR 


544 To 24 TuBES 


MINIMUM TO MAXIMUM SIZE CHANGEOVER 
IN LESS THAN FIVE MINUTES 


Exclusive 
Features 






CONTINUOUS STRAIGHTENING OF TUBES 
AND PIPES, WITH OR WITHOUT UPSET ENDS 


NOW MANUFACTURED UNDER EXCLUSIVE LICENCE BY 
OPERATES WITHOUT GUIDES 


FARMER NORTON 


ADELPHI! I[RONWORKS, SALFORD 3, 
Telephone : Blackfriars 361 3-4-5, 3692-3 


CAN BE IN UNE WITH TUBE MILL 


"RR, 


SPEEDS UP TO 800 FT. PER MINUTE. 


SIR JAMES FARMER NORTON & CO. LTD. 


MANCHESTER 
Telegrams : “Agricola” Manchester 
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¢ These initials . 


4/. guarantee the ! 


GRAFTON 
a \ DIESEL, ELECTRIC & STEAM 


a \ CRANES 


GRAFTON CRANES LTD. 
BEDFORD, ENGLAND. 
Established 1880 


Telephone : Telegrams : 
2490 GRAFTON, BEDFORD 


“CRS” stands for Charles Richards & 
Sons, of course. The extra ‘R* stands for 
the grade, and identifies the bolt as a 
*Hi-Strain’ 45/55 tons tensile. And all of 
it means high resistance to stress and 
vibration. See that your bolts are signed 
with this long-lasting guarantee of maxi- 
mum safety. 








POWER UNITS AVAILABLE FOR CONVERTING 


CHARLES RICHARDS & SONS LTD. Fed STEAM CRANES TO DIESEL OR ELECTRIC DRIVE _ 
P.O. BOX No. 23 - DARLASTON - WEONESBURY - SOUTH STAFFS. | — ; 
Phene: james Bridge 3/88 (8 lines) P.B.X. Wires: ‘Richards’ Darieston eae =e. - 


* 








a DEMONSTRATION? 


iF You cuT, drill or grind glass, ceramics, carbide 

or any known hard material the Neven Mobile Unit 
will demonstrate the most efficient production 
methods with diamond tools. May we send this 
Demonstration Unit to your works? The 

Sales Manager would be pleased to advise you 
when the Unit will be in your area. 


IMPREGNATED DIAMOND PRODUCTS LIMITED 


OF GLOUCESTER - ENGLAND 
TELEPHONE 21164 (3 LINES) TELEGRAMS IMPREG GLOUCESTER 








May 29, 1959 IHE ENGINEER 








Hasler TACHOMETERS 


CHRONONEE TREC 
ACCURACY = 4; or 1° 


TYPE A READING 0-10,000 r.p.m. 
B READING 0-1,000 r.p.m. 
C READING 0-30,000 r.p.m. 


@ EQUIVALENT SCALE LENGTH FOR 
TYPES A & B= 5} FEEI 











TYPE C = 18} FEET 








@ UNAFFECTED BY MAGNETIC 

FIELDS AND RISES IN TEMPERATURE 
@ NO MULTIPLICATION FACTOR EMPLOYED 
@ SPEED IN R.P.M., FT MIN, YARDS MIN OR 


METERS MIN AUTOMATICALLY SHOWN ELECTRICAL 


AFTER 3! SECONDS 
@ INDICATED SPEED REMAINS SHOWN UNTIL 
POINTERS ARE RE-SET : ACCURACY oom 2 OF rm 
@ ACCURACY PRACTICALLY CONSTANT TYPE M/01 READING 
frHROUGHOUT WHOLE SPEED RANGE 0-400, 800, 2,000 r.p.m. 
M/02 READING 
0-800, 1,600, 4,000 r.p.m. 
M/03 READING 
0-3,000, 6,000, 15,000 r.p.m. 
M/04 READING 
0-8,000, 16,000, 40,000 r.p.m. 
@ MOMENTARY FLUCTUATIONS IN 
SPEED INDICATED 
@ COMPENSATION FOR TEMPERATURES 
BETWEEN 10° AND 50 C. 
@ SMALL DRIVING TORQUE 
@ FOUR TYPES AVAILABLE 
@ EASILY CHANGEABLE MEASURING 
RANGES (LINEAR SCALE) 


@ POINTER LOCKING PROVIDED 
WHERE DIRECT READING IS NOT POSSIBLE 






TYPE A,B & C 








TYPE M 


WORLD’S FINEST RANGE OF TACHOMETERS 
BACKED BY IMMEDIATE DELIVERY AND AN 
EFFICIENT 48 HOUR REPAIR SERVICE. 


Hacer: 
NOT JUST A NAME — A TRADITION 


HASLER TELEGRAPH WORKS LIMITED 


26 VICTORIA STREET, LONDON, S.W.|I, Telephone: Abbey 7575/6. Telegrams: Teloc, London 
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HELI-COIL 


Heli-Coil Inserts are self-anchoring thread liners made from high 


tensile stainless steel wire. In tapped holes they provide a 
S/ r OW conventiona] thread with higher loading strengths and greater 
resistance to wear and stresses than unprotected threads. The 


Heli-Coil eliminates stripping, seizing, galling and corrosion. 


It literally armours the thread. The Heli-Coil offers a unique 
rea opportunity for product cost revision. It is ‘‘a natural’’ for 
automation, it can make dramatic cuts in time and Jabour costs, 
Assembly is the ultimate in simplicity — just drill, tap and 


@ 
install. The Heli-Coil saves weight and space. It improves the 
: nse S serviceability and appearance of the end product. We suggest 
you write soon for data on Heli-Coil, the British-made Insert 


that is available internationally. It is a product of the day and 
this atomic age. 


For further details write for Sales leaflet APL.48/E.5 


(09) ARMSTRONG PATENTS CO. LTD. EASTGATE, BEVERLEY, YORKSHIRE 
GOLDEN Tel.: Beverley 82212 


a ae ‘J ea ses 
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The immense experience of bulk 
materials-handling acquired by 
Babcock & Wilcox in designing, 
manufacturing and installing complete 


systems for the large-scale handling of 


coal, coke, ash and dust in literally 
hundreds of power stations and in- 
dustrial plants, is now being widely 
applied to the handling of many 
similar materials, such as ore, chrome- 
sinter, sand and gravel, phosphates, 
and chemical products. 

The Babcock Materials-Handling 
Division is versatile and modern in 
its approach to every bulk materials- 
handling problem—as exemplified by 
its current development of specialized 
plant to handle both spent and virgin 
fuel in Britain’s nuclear power plants. 

Its outstanding experience and 
manufacturing facilities, its specialized 
methods and patented equipment, are 
at your disposal to meet your specific 
materials-handling requirements. 
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CONVEYORS 
Belt, Bucket, Tray, Slat, 
Screw and Drag-Link 


TANDEM CONVEYOR DRIVES 


ROTARY HOPPERS 
for slurry handling 


BARGE LOADERS 
SKIP HOISTS 
WAGON TIPPLERS AND TRAVERSERS 


PADDLE EXTRACTOR-PANS 
for quenching and extraction 
of sinter, etc. 


MIXERS AND CRUSHERS 


‘HYJECTOR’ AND ‘HYDROSEAL’ PUMPS 


for pumping water/solids mixtures 


‘HYDROJET’ AND “HYDROVAC’ 
ash and dust-handling systems 


a PNEUMATIC 
DUST HANDLING PLANT 


NUCLEAR FUEL-HANDLING EQUIPMENT 
CRANES AND TRANSPORTERS 


{ 4: LOW-PRESSURE 
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BABCOCK & WILCOX LTD. (Materiais-Handling Division) BABCOCK HOUSE, 209 EUSTON ROAD, LONDON N.W.| 











Wherever power 
is used Crofts 


Belt Drives play 
a vital role... 


POWERGRIP 
TIMING BELT 
DRIVES 





Send your enquiries to: 


Crofts (Engineers) Limited, Thornbury, Bradford 3, Yorkshire 
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POWERGRIP 


TIMING BELT DRIVES ARE AVAILABLE EX-STOCK FROM CROFTS 
THE BELT DRIVE WITH GEAR TRAIN PRECISION 


No slip, no power loss 


& Accurate timing of synchronised drives 
al No maintenance, no tensioning devices, no lubrication 
& Almost 100°% mechanical efficiency 


# Simple to install using Crofts Taper-Flushbushes 


Poa 


cf 
os 

“ 
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: 
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ee 
oe 
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PowerGrip Timing Belts as an increasing gear on a PowerGrip Timing Belts operating a multiple 


dredge pump. drive. 


PowerGrip drives up to 64 h.p. supplied from stock; up to 1000 h.p. available on order 


ALSO: 





Variable Speed Pulleys Flat Belt Pulleys Crofts V-Rope Pulleys 
automatic and stationary adjustment for every class of drive—cast iron, parallel bored (Publications §762 & 5763 
types; up to 80 h.p.; ratios up to 15 : 1 wrought iron or fabricated steel or fitted with Crofts Patent 


Taper-Flushbush (Publications 5761 & $763) 











CROFTS (ENGINEERS) LIMITED | Branches at: peitat, Birmingham, 


POW ER TRANSMISSION ENGINEER S Bristol, Cardiff, Dublin, Glasgow, Ipswich, 


Head Office: 


THORNBURY . BRADFORD 3 - YORKSHIRE Newcastle, Northampton, Nottingham, 


Telex 51186 Sheffield, Stoke-on-Trent. 


Leeds, Liverpool, London, Manchester, 





Phone : 65251 (20 lines) Telegrams: ‘ Crofters Bradford Telex’ 





Subsidiary Companies in Canada, South Africa, U.S.A. 


Representation throughout the world. 
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nearly 1UUL 
supported on 
2 Cooper Splits 


Roller Bearings 


The famous Radio Telescope at Jodrell Bank 
designed by Husband and Company for the Univer- 
sity of Manchester and the Department of Scien- 
tific and Industrial Research—uses two 30in. 
Cooper Split Roller Bearings for supporting the 
250ft. diameter Paraboloidal Reflector. 


In addition some 40 Pedestals in sizes from 44in. 
to 10in. bore are used for the Bogie drives and 


Reflector actuation. 


When designing the Telescope and during its 
assembly, the split feature was invaluable—as it 
is in practically every piece of mechanical equip- 
ment, large or small. The further advantages of 
simple maintenance and long trouble-free service 
will be evident as the years progress. 

Cooper Split Roller Bearings are manufactured 
in three standard series—Medium, Heavy and 
Fatra Heavy—-in sizes from Ijin. (30mm.) bore, 
complete with self-aligning Housings and Pedestals. 3a ; 


Deliveries are prompt. Prices are competitive. 


You are invited to send for 
a copy of our catalogue 





g 


ed in Service for 





COOPER ROLLER BEARINGS CO. LTD. 


KINGS LYNN - NORFOLK - ENGLAND 
Telephone: KINGS LYNN 3447 


and halve your bearing problems 
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DANKS OF NETHERTON LTD. 


Over a century of boiler making and engineering experience have gone 
into the manufacture of Danks patented SUPAPAK package boiler. 


Principal advantages : 


%& Treblepass Danks patented ‘‘Interflo”’ 
design boiler. 


% 


%& Fully automatic. 
%& Accessibility top and bottom. 
%& Over 80% efficiency. 


%& CO, 134% to 14% over entire modulating 
range. 


%& All welded construction up to 250 p.s.i. 


Patent No. 736020. 





Brochure on application to 


DANKS OF NETHERTON LTD. Mr naey eth wit 








Londen Office - Bank Chambers - High Holborn - W.C.I. - Holborn 2065 




















HALF BRAKE DRUM SIDE 
16’ 8” DIA., 5 TONS, 12 CWTS 


Reproduced by kind permission of 
. M. B. WILD & CO., LTD., 


BIRMINGHAM. 


For CASTINGS & PATTERNS OF MACHINE TOOL QUALITY CONSULT: 
D DEPT. ‘C’ - NELSON STREET 
ENTWISLE & GASS LID sotto - vanes ie: 573 


MACHINING CAPACITY ALSO AVAILABLE 
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Overhead Cranes 


ron! S 
JOHN SMITH (KEIGHLEY) LTD. 


P.O. Box 21, The Crane Works, Keighley, Yorks. Tel: Keighley 2283/4 


London Office : Buckingham House, 19-21 Palace St., Westminster, London S.W.1. 
Southern Counties Office : Brettenham House, Lancaster Place, London W.C.2 
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Hannibal 


| would 










NO DOUBTS 


| 4 ae 3 - Special axles, with pneumatic or solid rubber tyre 
3 i y and wheel equipment, for all purposes or to speci- 


fication. 


RUBBER BY-PRODUCTS (WARWICKSHIRE) LTD. 


| 
86, Holloway Head, Birmingham 1. 
Tel: MiDland 3475 (5 tines) 


to 
indicate, 











Non-ferrout houndtywork | 


HEAVY, MEDIUM AND LIGHT SAND CASTINGS 


IN ALUMINIUM BRONZES - MANGANESE 
BRONZES - NICKEL BRONZES - PHOSPHOR 


record or 

BRONZES - GUN PETALS - ALUraRuUS, ET: at | control 
CHILL CAST SOLID AND CORED BARS CW - ; 
y vancunyaesten. temperature 
¢. ij DISTANT READING THERMOMETER 

s 

7 LE Price§ Coc — Rototherm 

L/ (BRASS & ALUMINIUM FOUNDERS)LTD. | SRITISH ROTOTHERS 


co. LTD. 


NEWCASTLE STAFFS : phone 52311 (3 lines) ‘a, 
| Phone : LiBerty 7661 (6 lines) BI-METAL MERCURY-IN-STEEL VAPOUR PRESSURE 






























with Modern , 
Plant can helo with 1 RODUCTION | 


Specialists for many years in complete manufacturing of Pneumatic equipment. Improved 
methods of production enable us to make surplus plant available for under- 
taking other products in the wide field of General Engineering. 











ARE READy To 


SERVE YOU! 


e Herberts No. 4 








apstans (2487 
® Driilin 
& Mach 
"$” Capacity, nes from .010° to 






@ Honi 
Ng mach 
12” dia _— from 3 dia. to 






os Horizonta| an 


SPEEDY . — 
DELIVERY 2 . 24 gun Capacity 5" ticane 


Bar Autom 
atics 13° qj 
. 4 dia. max. 
Chucking Automatic 
dia. max a 


~ s 
COMPETITIVE os Ei for0s cner 
PRICES 














oy 
See 
tag a 







eee. 
es 


GT (ENGINEERING LIMITED 
All enquiries welcomed 


OMMON LANE, KENILWORTH, WARWICKSHIRE. Te/: KENILWORTH 89! TELEX 3/55! 





M.H.HUR 
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Our toughest f ; 
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8 t 
Newalls (Reg’d Brand) NEW- | 


THERM Calcium Silicate | 
insulation is the finest answer 











yet to many of industry’s heat in- 


} 
| 
| 
} 


sulation problems. Strong and rigid, 
Newtherm withstands rough hand- 

ling in transit and erection, 
with negligible breakages 
even during transport to | 











remote sites. Exceptionally | 

light, Newtherm can be | 
applied in difficult situations | 

with ease — even the largest 
sections being manageable in | 
one hand. Moztsture resistant, 
Newtherm retains much of its | 
strength even when immersed in 
water, does not deform, and quickly | 
dries, leaving its strength and | 
thermal efficiency unimpaired. 


Easily applreed, Newtherm offers | Walkway 


a smooth surface and straight 


edges for speedy fitting, and is § t a i “a WwW a 
available in many standard sizes y 


for immediate application. 
CTEELWAY 


WOLVERHAMPTON 
In steel or aluminium alloy 


Steelway products include :- 

Platforms & Gangways, Fire Escapes, 
Chequer Plate Flooring & Stair Treads, 
Patent ‘‘Prominedge”’ Stair Treads, Forged & 
Tubular Handrail Standards. Illustrated 
Catalogue on request. 


NEWTHERM Calcium Silicate is manufactured solely by 
NEWALLS INSULATION COMPANY LIMITED 


Head Office : WASHINGTON, CO. DURHAM, ENGLAND 
A member of the TURNER & NEWALL ORGANISATION 


Offices and Depots ons c | QUEENSGATE WORKS, WOLVERHAMPTON Phone: 21633 Q2 lines) 


LONDON, GLASGOW, MANCHESTER, NEWCASTLE UPON TYNE, BIRMINGHAM, London Office 


BELFAST, DUBLIN, BRISTOL and CARDIFF. Agents and Vendors in most markets abroad. 25 Hanover Square, London, W.| Phone: Mayfair 8783-8788 
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For the highest ‘standard of accuracy, 
specify ... 


THE ENGINEER 








Sixteen models 





provide for loads up 
to 850 Ibs/ft 
Also Hydraulic Torque 





Werator<t 


PRECISION TORQUE SPANNERS 


Regd 





Generators for loads 
up to 3,000 Ibs/ft 








% Control torque application automatically ye Are unaffected by side loads 
% Make overloading impossible % Give precision results with unskilled labour 


% Do not depend on the vision, care or skill ye Retain their accuracy for long periods of 


of the operator for their accuracy continuous use without attention 


Some leading users of “ACRATORK” equipment 


Sir W. G. Armstrong Whitworth Aircraft Ltd. - British Overseas Airways 
Corporation - British European Airways Corporation - Bristol Aircraft Limited 
The British Thomson-Houston Company Ltd. - The De Havilland Aircraft 


Company Ltd - The English Electric Company Ltd. - Ferranti Ltd. - The General 
Electric Company Ltd. - Girling Ltd. + Hawker Aircraft Ltd. - Humber Ltd. 
Imperial Chemical Industries Ltd. - Marconi's Wireless Telegraph Company Ltd. 
Ministry of Supply - National Coal Board - F. Perkins Ltd. - The Plessey Company 
Ltd. - Rolls Royce Ltd. - A. V. Roe & Company Ltd. - The Royal Air Force 
S. Smith & Sons (England) Ltd. - Standard Telephones & Cables Ltd. - United 
Kingdom Atomic Energy Authority - Vauxhall Motors Ltd. - Vickers-Armstrongs 
(Aircraft) Led. 





L3 TEST RIG 
World Distributors 


CORY BROTHERS & CO LTD cons: sunoivcs canoer TererHone camoier 3114 




















Our Agents in the British Isies MOFFAT & BELL LTD., 
170 Piccadilly, London, W.1 Tel: Hyde Park 955! 
466 Royal Exchange, Manchester 2 Tel: Deansgate 5131 





Striking features of our 
Metal Extrusion Presses 
for tubes and rods 


Large container shifting stroke 
Hydraulically-operated die-locking device; 
revolving head upon request 

Special guidance makes 

for exact centring of 

pressure stem, container, and die 
Up-to-date drives by means of direct 
oil-hydraulic pump drives 


or accumulator station. 


LINDEMANN 


KOMMANDITGESELLSCHAFT DUSSELDORF GERMANY 
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FLOWMETERS: (for petrol 


Amal Flowmeters are precision instruments used exten- 
sively on engine test bed installations and enable the fuel 
flow to be directly read off at every instance of engine 


performance. 


Their accuracy is within plus or minus 2 per cent. ‘ . Sy AMAL LTD - HOLDFORD ROAD 
: ie ; WITTON - BIRMINGHAM 6 


Various models are available covering a range of I pint per TEL: BIRCHFIELDS 4571 


hour to 400 gallons per hour. 
. ° . T “yy yyy s iy yy Y 
Send for list No. 323. Cie, Wy, Ze 




















EXPERIMENTAL AND DESIGNERS! THIS IS THE ONE 


DEVELOPMENT WORK 
PROTOTYPES REFERENCE BOOK TO SOLVE YOUR 
Design, Manufacture and Test | FLUID SEALING PROBLEMS aint 


Special Purpose Machines 


Precision Engineering from Small A N D | BY F R E E ! 


Scientific Instruments to Machines 
and Apparatus of Several Tons 


cS 








Over 30 Years’ Experience 


RESEARCH ENGINEERS LTD. 
NORTHAMPTON GROVE, CANONBURY, N.! When you design 

ia: CANS GS Fluid Seal applications, 
don't be without this 
valuable Reference 
Book issued by Pioneer 
Prepared by practical 
engineers, it includes 
the latest up-to-date 
information on Fluid 
Seal Technology, 
comprehensive data on 
a wide variety of 
applications, how to 
install correctly with easy- 
to-follow illustrations for 
all the various types of seals 
produced by Pioneer, and a 
full range of available sizes 


RICHMOND WELDING co. The Pioneer Reference Book 


which comes to you on 


SQ 




















Fabrications Large and Small. 
Stainless Stee!. Copper and request, is a practical work 
Aluminium Welded by the for the busy designer and is 
Argon Arc or the Argonaut part of the Pioneer service 
Process. Engineering. 

which includes free advice on 


Tel. BRADFORD 25405 
jemmmemmmnmees (stablished 1929 quem any Fluid Sealing problem. 














vm Pjoneer 


OF EVERY DESCRIPTION 
Factories, Sheds, Mill Buildings, 


Foundries, Bungalows, Etc. OILSEALING & MOULDING CO. LTD 


SPECIALITIES 
Pit Headgear, Pumping Stations, A DIVISION OF j. H. FENNER & CO. LTD 
Power Stations. Factory and Head Office : Cottontree Works, Colne, Lancs Tel : Wycoller 471 (8 lines) 




















Sa cill 
GET YOUR COPY 


Bridgework and Riveted Work on THe MONeEA 
of ali descriptions | FLUID SEAL 


BROWNLIE and NOW 
MURRAY LTD. 


POSSIL PARK, GLASGOW 
LONDON: 32, QUEEN VICTORIA ST. E.C.4. 
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OXYGEN STEELMAKING PROCESSES 


ot WELLMAN 


Marking a new departure 


BRITAIN'S foremost builders of steelmaking plant 


in the practical field of 
oxygen steelmaking, this 20 
ton unit for .refining blast 
furnace metal was designed, 
in collaboration with the 
Brymbo Steel Works, and 


constructed by Wellman. 


Refining is effected by in- 
jecting oxygen and powdered 
lime, through automatically 
controlled lances, into the 
bath. 


The vessel has provision 
for :— slagging, adding scrap 
and fluxes, fettling, and 


sampling during operation. 


This is a further example 
of Wellman activities in 
providing designs and equip- 
ment for new steelmaking 
techniques involving the use 


of tonnage oxygen. 








THE WELLMAN SMITH OWEN ENGINEERING CORPORATION LTD 
PARNELL HOUSE, WILTON ROAD, LONDON, S.W.1 WORKS: DARLASTON, South Staffs, & BELFAST. 
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HEAVY DUTY LEVEL 
LUFFING GRABBING CRANES 


FOR RAPID DISCHARGE OF BULK CARGOES 


Clyde Cranes on the new coal transfer jetty of 


Messrs. William Cory & Son Ltd., on the Thames at Erith. 


~ hief Engineer: J. B. Griffith, BA.. AMICE., A.M.I.Mech.E., M.I.Mar.E. 
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CLYDE OLYDE CRANE & BOOTH LTD. 


Clyde Crane & Engineering Co., Mossend, Lanarkshire. Tel.: Holytown 412 (6 lines). Grams: ‘‘Clyde,’’ Motherwell, Telex. Telex 77443. 
Joseph Booth & Bros., Union Crane Works, RODLEY, Leeds. Tel.: Pudsey 3168 (6 lines). Grams: ‘‘Cranes,’’ Rodley, Telex Telex 55159. 
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The Anatomy of Newman Quality—1 


allied to proved principles 
Dp p p \ 
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BEARING ff 
PRACTICE 


Making the pace 
in motor progress 
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HEAVY DUTY LEVEL 
LUFFING GRABBING CRANES 


FOR RAPID DISCHARGE OF BULK CARGOES 


Clyde Cranes on the new coal transfer jetty of 


Messrs. William Cory & Son Ltd., on the Thames at Erith. 


riffith, B.A... AM LCE., A.M.I.Mech.E., M.I.Mar.f 
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CLYDE DTG REP (uve nave & Born LD. 


Clyde Crane & Engineering Co., Mossend, Lanarkshire. Tel.: Holytown 412 (6 lines). Grams: ‘‘Clyde,’’ Motherwell, Telex Telex 77443. 
Joseph Booth & Bros., Union Crane Works, RODLEY, Leeds Tel.: Pudsey 3168 (6 lines) Grams: ‘'Cranes,’’ Rodley, Telex Telex 55159. 
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Making the pace 
in motor progress 





ne 


FOR LONGER 
MOTOR LIFE 


The thing to remember about Newman is that 
we are motor specialists. Our aim is always to 
advance electric motor standards beyond con- 
temporary design by the use of better materials 
and new methods as soon as they are approved. 


You always get something extra in a Newman 
motor. Take Newman bearing policy as an 
example:—considered under the three main 
headings of (a) Bearing Quality; (b) Bearing 
Housing and Fitting; (c) Provision for Main- 
tenance. 


(a) Only the leading makes of bearing to 
approved specifications for each application 
are used in Newman motors. 


(b) Cartridge type housings standardised on 
larger motors completely enclose the bearings. 
Long, close fitting seals, exclude grit and re- 
tain grease. Precision boring of bearing hous- 
ings, accurate gauging at every stage, and the 
use of special hydraulic presses to ensure proper 
alignment when fitting the bearings, ensure ideal 
conditions in which the bearings can operate. 
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CONSTANT BEARING TEMPERATURES 
This temperature graph obtain: d from a lubrica- 
tion test shows that there is a slight increase in 
temperature at each lubrication (marked x) but the 
Biel grease escape valve ensures a rapid return 
to the normal running temperature. 


(Graph reproduced by courtesy of The Skefko 
Ball Bearing Co. Ltd.) 





In addition every rotor is balanced to eliminate 
uneven loads and where applicable bearings are 
lightly pre-loaded to ensure smooth running. 
(c) All bearings are packed with best quality 
grease under conditions of special cleanliness, 
and careful provision is made for subsequent 
regreasing. On larger Newman motors, where 
the size and speed necessitate more frequent 
re-greasing (with a consequent risk of over- 
lubricating) and where it is necessary to pro- 
vide for re-lubrication while the motor is run- 
ning, grease escape valves are fitted. These 
valves ensure correct lubrication regardless of 
the human element; as shown in detail on the 
right, they effectively eliminate the dangers of 
over-lubrication and the application of new 
grease automatically forces the old grease out 
of the bearing. An electric motor is no better 
than its bearings . . . in Newman motors the 
careful consideration given to bearing practice 
is a major factor in the search for longer life, 
unfailing power and greatest economy in oper- 
ation. 


NEWMAN INDUSTRIES LTD. 
YATE, BRISTOL, ENGLAND 





/ 
Newnmian to ensure perfect alignment « 
the rotor shaft 


One of the special hydraulic press set-ups used by 
i f{iadre- 


ness OF the bearings oO! 
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Pressure grease dispensers ' ensure that clean 
is on to the mo ts 
ne see — 


POSITIVE COMPLETE LUBRICATION 
Complete re-lubrication can be carried 
out without disturbing the bearings or 
stopping the motor. The drawing below 
shows how the GAPSiF Grease Escape 
Valve fitted to larger Newman motors 
works. A disc (A) rotating with the 
shaft is located so as to leave a small 
gap (B) between the baffle (C) and the 
housing cap (F). Surplus grease coming 
into contact with the valve disc during 
or after lubrication is discharged through 
the grease outlet (D). It is therefore im- 
possible to over-grease. This system 
automatically maintains the correct quan- 
tity of grease and ensures normal bear- 
ing temperatures—thus contributing to 
the reliable running of the whole motor. 








BaoL2 
































vy0S 









































Electric Motors from ;, to 600 H.P. 


EXTERNAL COMPACTNESS 
INTERNAL PERFECTION 
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TO FEED 
CANADIAN BOILERS 


a’ "S29 8 at ELECTROFEEDERS 





This unit is one of six large Weir Electro-feed Pumps which are 


being supplied to the Hydro-electric Power Commission of 


Ontario, Canada, for their new Richard L. Hearn Generating 
Station. It is complete with 3,000 h.p. motor and variable speed | 
fluid coupling. Its output is 735,000 pounds (328 tons) per hour, | 
with a discharge pressure of 2,260 p.s.i. When installed, two of 
these pumps will be working together, with a third as a stand-by, 


in each of the two Power Station Units 6 and 7. 





G. & J. WEIR LTD., CATHCART, GLASGOW, S.4. 
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Mine cars made from SCW Cor-Ten (Photograph by courtesy of the National Coal Board) 


OPERATION - MAINTENANCE + DEPRECIATION 


Please write to us at the address below for further 
information or for technical assistance in the 
we application of SC W Cor-Ten lo your produc ts 
Where advantage can be taken of its high yield strength and corrosion resistance, SCW SEW BRAND 


Cor-Ten can always effect a substantial cost saving. 
Whatever the application (and the range continues to grow) SCW Cor-Ten is able to = 
offer an unchallengeable combination of economy and efficiency. 


CCOR-TEN e Initial costs are spread over a longer service life RAILWAY ROLLING STOCK 
SAVES @ Maintenance costs are reduced 1GRICULTURAL @ EARTH-MOVING EQUIPMENT 
M @ Operating costs are lowered—in transport applications payloads are MINE CARS * POWER STATION INSTALLATIONS 
ONEY bigger because of reduction in tare weight BARGES AND SMALL CRAFT 


THE STEEL COMPANY OF WALES LIMITED 


ABBEY WORKS, PORT TALBOT, GLAMORGAN TELEPHONE: PORT TALBOT 3161 


ye >) 
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2 Keep ahead in safety .. . , 


saree Gyeroak | 


SAFETY HELMETS | 


EVEROAK Safety helmets are 
manufactured under British Standard 
Licences—your guarantee of a first- 
class safety product. 


PRICE 17/6 EACH 


EVEROAK gives complete head 
rotection for those working ir: 

ies, Mines, Building Sites, 
Ship Yards, Refineries, etc., etc. 















AVAILABLE IN VARIOUS COLOURS. WRITE FOR FULL DETAILS TO: 


(@)}) EVERITT W. VERO & CO. LTD 


d) EAST DULWICH ROAD LONDON §5S.E.22 



















INSTALL BY INSTALMENTS 






Complete mechanisation—witness the above 
—is our handwriting, but it may not be yours. You may 
prefer to proceed by instalments. People often ask us to , 
m2chanise part of their plant. We help as well to estimate the profits 
and benefits that will accrue. We are constructive upon just how we 
should do the work to suit them best. Handled on these lines, mechan- 
isation need not be the financial burden some expect. It can be a source 
of extra profit and more business. 

















10 TOW 
ROLLER TURNTABLE 



















NIAGARA SCREENS (Gt. Britain) LTD. 


STRAYSFIELD ROAD, CLAY HILL, ENFIELD, MIDDLESEX. 
Telephone : ENField 6622 (4 lines) 
















DONT RAISE THE ROOF! 


When motors run hot there is a more efficient method of 
cooling than raising the roof, opening windows, or even 
fanning them with a newspaper. 
















““ Ventex ”’ air cooling system ensures a continuous flow 
of air reaching vital fast moving parts, keeping 
temperature down and production up. 











For details of our full range of Air Cooling and 
Air Filter Systems, or any cooling or filtering 






problems you may have, write to us. 











OZONAIR ENGINEERING COMPANY LIMITED, 
THE ESPLANADE, ROCHESTER, KENT. ’*Phone: Chatham 45011/PBX 
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THE ‘BRADFORD’ POWER CYLINDER 


More power to your elbow 
with Bradford air or 
hydraulic power cylinders 


Bradford Air Cylinders. In standard sizes from 
2” to 20” bore, with hand or remote control. 
All-steel Hydraulic Cylinders. Standard sizes 
from 1}” to 12” honed bores, to work at 
pressures from 200 Ibs. to 1,500 Ibs per sq. in. 
with hydraulic fluid, oil or water. Supplied 
as required with bracket, clevis, trunnion or 
end cover mountings. 

Bradford Air or Hydraulic Cylinders can also be 
made to customers’ specifications with any 
length of stroke. 







UNITED STATES METALLIC PAC 
SOHO WORKS, BRADFORD 8, YORKSHIRE 


Telegrams: ** Metallic "’, Bradford Branch Offices: London, Liverpool, Glasgow, Manchester 
Telephone: Bradford 41284-5 Newcastle, Cardiff, Southampton. Hull, Swansea and Bristol 





BUILDERS OF WAGONS 
FOR PAKISTAN RAILWAYS 











1365 “* CR” Type Covered Wagons 
are now in course of delivery to the 


Government of Pakistan. 


VETROPOLITAN-CAMMELL CARRIAGE & WAGON CO. LTD. 


HEAD OFFICE SALTLEY * BIRMINGHAM 8 
LONDON OFFICE VICKERS HOUSE BROADWAY WESTMINSTER - S.W.1 
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: 2 ton loads in 90 gangways 
r 4 
< NO OTHER TRUCK OFFERS sO MANY ADVANTAGES 
v 
0 STEEL MEEHANITE l B tT | 
2 uP TO TWO TONS UP TO EIGHT TONS wate oon ansing dagnd 
. DETAILED SPECIFICATION 
+) The word MEEHANITE is a Registered Trade Mark TO DEPT. 11. LANSING BAGNALL ‘+ ws 
b BASINGSTOKE . HAMPSHIRE . ENGLAND 
= Tel : Basingstoke 1010. Telegrams Bagnallic, Basingstoke. 
: Also at: BIRMINGHAM, CARDIFF, WARRINGTON, GLASGOW, LONDON, TORONTO and ZURICH 














JACKMAN FOR FOUNDRY PLANT 
AND SHOT BLAST EQUIPMENT. 


PLAIN JOLTER 3200ibs JOLT CAPACITY, 
60” = 60” TABLE. 


ARRANGED WITH FALSE TABLES AND FITTED 
WITH RETRACTABLE ROLLER CONVEYOR 
SECTIONS TO PERMIT MOULDING BOXES 
MOUNTED ON PATTERN PLATES AND 

FILLED WITH SAND TO BE ROLLED ON 
AND OFF. 





WE SHALL BE GLAD TO QUOTE FOR 
YOUR STANDARD OR SPECIAL REQUIREMENTS. 


As recently supplied to Messrs. Ruston & Hornsby Ltd. Lincoln. J W JACKMAN & CO LTD 


VULCAN WORKS - BLACKFRIARS ROAD - MANCHESTER 3. 
Telephone : DEAnsgate 4648-9. Telegrams : BLAST, MANCHESTER. 














VALVE 
MOTORISATION 
by ROTORK 


Rotork electric actuators can be operated 
by push button, or automatically from 
any distance. 

he “* junior ’’ model illustrated (type 
1F) will operate any valve with a handwheel 
which a man can close with one hand. No 
modification to the valve is needed. 

A worm and spur type reduction gear 
box, grease packed and totally enclosed in 
a weatherproof case, is driven by a small 
universal type motor suitable for 200-250V. 
A.C. single-phase supply. 

Examples of typical sluice valve applica- 
tions are: $” at 2,000 p.s.i., 1” at 400 p.s.i., 
2° at 125 p.s.i., and 3” at W p.s.i. 

Full information about this and other 
Rotork actuators supplied on request 


ROTORK ENGINEERING CO. LTD. 
BATH - Telephone: 64558 








HENEAGE STREET, 
LONDON E.1 


BISHOPSGATE 73154 





THE ENGINEER 


-let E.P.E. solve them 
for you quickly 


In these days of AC it is not 
always easy to get DC motors 
and generators quickly and at a.» 
reasonable price. Fortunately, 
EPE specialise in DC equip- 
ment, bringing years of experi- 
ence to,bear on the subject, so 

, that One can always be sure of 
"DC motors and generators, of 


si 


any enclosure, at competitive 
4 


ou ie ae 
ar on short delivery. EPI 


are always happy to help solve 
DC problems, too. 


ELECTRICAL POWER 
ENGINEERING CO. (B’ham) LTD. 
Bromford Lane, Birmingham 8 
"Phone: STEchford 2261 
Grams: Torque "Phone Birmingham 
don Office: 421, Grand Buildings, Trafalgor 
are, W.C.2. ‘Phone: WHitehall 5643 and 7963 





The choice 
is often 
difficult 





May we pick the winner for you... 


When choosing between Die Castings or Hot Pressings you can count on us 
for sound, unbiased advice! We make both HOT PRESSINGS in Brass, Bronze, 





Copper or Aluminium and GRAVITY DIE CASTINGS in Brass, Bronze or 
Aluminium. The unique experience of our organisation... two separate yet 
inter-related operations under one roof... will ensure that yourchoice is correct. 
For a constant or phased supply of DIMENSIONALLY ACCURATE 


PARTS in Brass, Bronze, Copper or Aluminium—see us first! Our Technical 
Representatives are always at your service. 


BRASS PRESSINGS (LONDON) LTD. 
THE NON-FERROUS DIE CASTING CO. LTD. 











Non-Ferdice Works, North Circular Rood, Londen, N.W.2 Tel : GlAdstone 6377 
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for Pipe Fabrication 








lead the field 


Pipe installations of all types and sizes, fabricated in a wide variety of 
materials and designed to fulfill the greatest diversity of functions and 
requirements, are produced by Steels. 

Unrivalled throughout the world for efficient and economic operation—Steels’ 
pipe installations are constructed in materials of the highest quality to 
standards of unimpeachable accuracy. 

The swift preparation of pipe layouts from site measurements and drawing is 
backed by the most advanced and comprehensive metallurgical and testing 
laboratory facilities. Fabrication practice incorporates all new and established 


principles of manipulation, welding, flanging and screwing in the normal range 
of materials used in tube manufacture. 


Fabricated to Britishand American standards. 


* Mild Steels, Carbon Molybdenum and Chromium Molybdenum Steels. 
* Stainless Steels (austenitic and heat resisting). 

* Cast Iron. ® Copper and Copper Alloys. 

* Plastics. 





* Aluminium and Aluminium Alloys. 


Whatever your problem—contact Steels for the answer. 


STEELS ENGINEERING INSTALLATIONS LTD. 


Sunderiand, 
and their Associates ARCHIBALD LOW & SONS LTD., Glasgow. 
HOME & OVERSEAS SALES OFFICE: 143 Sloane St., S.W.1. Tel: Sloane 6178 
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Of the many links in the chain of electrical 
supply, none is of greater importance than 
SWITCHGEAR, which protects the system against 
short-circuit or other abnormal conditions. 

“Ferguson Pailin” have a high reputation for 
the manufacture of Switchgear of all ratings, from 
that designed for extra high voltage service within 
the “Supergrid”, down to medium voltage or 
industrial type Switchgear which may be found in 


service in factories and commercial buildings 


everywhere. 





A Type OFS Fuse-swttch. 





Type K3 pedestal mounted switch- 
gear for service up to 400-A 660-V. 


Type BV Switchgear 

for 11-kV service up 

to 250-MVA break- 
ing capacity. 





Type VSLP9 Switchgear, rated 
1000-MVA breaking capacity at 
33 kV. 


Ferguson Pailin cuiniteo 








A.E.1. Company 








for Switchgear 
5 Cc 
Head Office & Works: HR. OPENSHAW MANCHESTER 11, Telephone : DROylsden 1301 (Pte.Branch Ex) 


BIRMINGHAM OFFICE : Windsor House, 656 Chester Road. Erdington, 23 GLASGOW OFFICE : Central Chambers, 109 Hope Street, C.2. 


LONDON OFFICE : 33, Grosvenor Place, S.W.1. 
REPRESENTED IN PRINCIPAL OVERSEAS TERRITORIES | 
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ACCIAIERIA 
E TUBIFICIO 
DI BRESCIA 


Represented in the U.K. by 


L. A. POOLE & COMPANY 


Clun House, 17, Surrey Street, Strand 
London, W.C.2 Telephone : Covent Garden 0021/2 


Penstocks for high capacity power schemes 
Large size valves and gates for hydraulic 
plants 

Boiler drums, towers and pressure vessels, 
spherical bodies 

Cylindrical structures, fabricated frames 
and platework, heavy mechanical 
engineering 

Seamless steel cylinders for compressed, 
liquefied and dissolved gases 

Steel forgings—raw and machined castings 
of steel, cast-iron 

Hot rolled structural steels 





Hot rolled seamless carbon end alloy 
steel rings, individual rings up to 13-0 
diameters and 4 tons weight, obtained 
out of ingots cast in our own furnaces 
and rolled to any specified shape and 
size 

Earliest deliveries offered against 
British and American steel specifications 


LLOYDS CLASS | 
APPROVAL 


Three H & W dual-fuel 
engines with H & W 
alternators. Each 
alternator set 
develops 330 kW 
at 428 r.p.m. and 

operates on 

sludge gas 


4 TA J 


faedue eiinetion H & W alternators supplied in all sizes 
I ——— from 60 to 5,000 kVA and voltages up 


thus ensuring our undivided . 
responsibility for the complete to Il kV. with 
power set. We also supply the H & W 2- or 4-stroke turbo-charged 


necessary control equipment. Diesel engines 
(“In line” and “V” type 4-st. Diesel engines 
can be supplied naturally aspirated or 

turbo-charged with or without air coolers) 


HARLAND & WOLFF 


GLASGOW @), 1818), LIVERPOO! 
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come quickest! 
last longest !! 
cost least to use!!! 
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you didn't meet us at Olympia 


here Ts our exhibit... DRY SPA} I= 





yi 32” bore Inclined Axial Flow Pump for 
main condenser circulating—on order to 
Messrs. Harland & Wolff Ltd. for the new 45,000 
tons passenger liner being built for the P. & O. Steam 
Navigation Co. Ltd : ‘ ‘ 
— This shows only a small selection from the extensive 
2 4 High Speed Mid Mounted Fire Pump with 34 branch delivering 50 range of Drysdale Pumps which are used in every major 
tons hour at 130 P.S.1. Our range covers from 10 to 200 tons hour : . F 
P sali 7 industry and in all classes of steam and motor ships. 
Fx Rotary ‘Centrex’ Pump for bilge ballast, fresh water supply and all duties 
which require a self priming pump capable of handling continuously, if Further particulars can be supplied on application. 
required, water containing large volumes of air 


common stool to form a complete ‘‘ packaged unit’’ made in a range of sizes 
up to 650 G.P.M. 


x Twin ‘‘Axoil’’ Forced Lubrication Pump—two gear pumps mounted on a 


Tank Type Centrifugal Pump for forced lubrication—this pump avoids the 
> need for suction piping and valves being mounted direct in the drain tank. It 


has a number of features and advantages 
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bringing 
a NEW ERA in drilling 


SPEEDICUT 


“CHIPBREAKER 
DRILL 


§ 


Dry Drilling constructional steels SPEEDICUT ‘* CHIPBREAKER ' 
Drills, #gin. dia., average 3,108 holes between regrindings. 


Covering the range of single plate to packet drilling, the average hole 
depth is 1jin.; chipbreaking is excellent and no withdrawal is necessary 
when packet drilling to full flute depth. 


One of the largest Constructional Engineers in the country reports 
this performance as 50 per cent. better than competitive drills. 


Take advantage of latest techniques in toolmaking—SPECIFY 
SPEEDICUT. 


SPEEDICUT WORKS CARLISLE STREET EAST SHEFFIELD 
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HOLMES-CONNERSVILLE 
POSITIVE 












© SUITABLE FOR HANDLING 
MOST INDUSTRIAL GASES 


© NO CONTAMINATION FROM 
INTERNAL LUBRICATION 


© CONSTANT HIGH 
VOLUMETRIC EFFICIENCY 


© LOW OPERATING COSTS 
© LONG LIFE 


cron ensstreiaesetle ork 
er 
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Holmes-Connersville Positive Air 
Blowers have been designed to give 
continuous trouble free service and are 
consequently of extremely sturdy 
construction. This, combined with 
minimum maintenance and low running 
costs, makes them eminently suitable 
for a wide range of applications where 
air is required at pressures up to 10 Ibs. 
per square inch. They are also suitable 
for low and medium vacuum conditions. 


W. C.fa fe} St & CO. LTD. 


Telephones: Huddersfield 5280 
Birmingham: Midland 6830 
London: Victoria 9971 


Gas Handling Division, 
Turnbridge, 
Huddersfieid 


A48-! 
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Landmarks 


are made 
in STEEL 


"EDWARD 
ty... % CONSTRUCTIONAL ENGINEERS 





Registered Office & Works 


OCEAN IRONWORKS * TRAFFORD PARK - MANCHESTER 17 


Telephone : TRAfford Park 2341 (i0 lines) 


London Office 
68 Victoria Street, S.W.1. Telephone: ViCtoria 1331/2 


Technical Offices at Birmingham and Nottingham 





dm WD84 
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HYDRAULIC PUMPS 
FOR PRESSURE TESTING 


Maximum pressures up to 10,000 Ib/in.?, with 
minimum of effort - Other models for lower 


maximum pressures - Supplied with strong 
wooden carrying box, on which pump is also 
mounted for use - Gunmetal and Steel 


construction * Can be supplied without boxes 
* Rubber suction hose with strainer - Copper 
delivery pipes with brazed-on connections. 


Robert Harlow & Son Ltd., 


HEATON NORRIS - STOCKPORT - CHESHIRE 
TELEGRAMS: “HARLOW, STOCKPORT” 
TELEPHONE: STO 3403/4/5. 
LONDON OFFICE: 10 NORFOLK STREET, LONDON 
W.C.2. Telephone: COVent Garden 0315/6/7. Telegrams: 


“ TUBENPIPE ” - Phere - London. 
Cws283 








SPURS WORMS 
BEVELS RACKS 
WORM SCREWS 
WHEELS SILENT 
GEARS 
HELICALS 
CHANGE 
CHAIN GEARS 
GEARS 
S All materials 
Cmgee standard 
Supply is pitches to 
Cutting Only Tft diameter 





General machine castings made toj customers’ patterns. Low prices for planing, boring, turning, screwcutting 
Send your enquiries to 


GREENWOOD’S STANDARD GEAR CUTTING CO. LID., 


New Bond Street, Halifax. Telephone : Halifax 5217/8 Telegrams: ‘* Gears.’’ 


LOVERIDGE LID 


[51-153 BUTE STREET, DOCKS, CARDIFF 








ILLUSTRATED LISTS 
ON REQUEST 


Telephone: Cardiff 23641 (5 lines) 

















‘UNIVERSAL 
WHEEL BLAST 
ROOM PLANT 


I4'0” x 10°O" x 8’6" 


comprising 


TWO SHOT “lt ¢ 


THROWING 


WHEELS WITH | 


PRESSURE NOZZLE ——, \ 
é ee 
or R que oe REMOVABLE STILLAGE 
FOR SPECIAL WORK — 


TURNTABLE ON TURNTABLE 
IN FLOOR FOR SMALL WORK 


Made for MESSRS HEENAN AND 


¢. 
1 








FROUDE LTD. OF WORCESTER, 


this plant is designed to accommodate ST. GEORGES ENGINEERS LTD. 


all types of miscellaneous castings, 
welded fabricated work, and large steel 


ORDSALL LANE, MANCHESTER 5 


tanks. Telephone : TRAfford Park 1207 (4 lines). Telegrams : ‘* Georgic’’ Manchester 5 
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Are these hands helping you? 






Hands such as these are em- 
ployed to ensure that efficient and 
economical use is made of the paint finishes 

which form a vital and integral part of modern 

mass production.* The assistance of skilled P.J. paint 
technicians is made directly available to industry through the 
intermediary services of area P.J. technical representatives. 


Make 
contact with your P.J. branch office to gain contact with your technical 
representative. 


Test for film hardne cratch test method. 


You can rely on 


PINCHIN JOHNSON 


for Paint and Service 
PINCHIN, JOHNSON & CO., 4 CARLTON GARDENS, S.W.1 
Telephone: TRAfalgar 5600 


BRISTOL GLASGOW 
SOUTHAMPTON 


BOOTLE BRIGHTON 
NEWCASTLE-ON-TYNE 


BELFAST BIRMINGHS 
LEEDS MANCHE 
















\ 
\ 


SPIRAL BEVEL 
CROWN WHEELS 
AND PINIONS 
TO SUIT ALL 
TRANSMISSION 
NEEDS 






MOSS GEARS 


MOSS GEAR CO. LTO: CROWN WORKS : TYBURN - BIRMINGHAM - 24 





Tetephone : ERDington 1661/6 Telegrams: ‘Mosgear Birmingham’. 
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THESE 

TOOLS 

PRESS 

THE MAIN 
COMPONENT 
FOR THE 


OXFORD 
RADIATOR 
GRILLE 


AND ARE 
MADE IN 


DIE METAL 


‘SUPERB 


WRITE FOR A COPY OF THE 
2nd (REVISED) EDITION OF 
OUR BROCHURE AND FULL 
TECHNICAL INFORMATION. 


N. C. ASHTON LTD. 


ST. ANDREW’S ROAD, 


HUDDERSFIELD, ENGLAND. 
TEL: HUDDERSFIELD 6263/4. 


NO ‘PICK-UP’ 
‘WRINKLING ’ 


‘OR GALLING’ 














PHOTOGRAPH BY COURTESY OF :— 
MESSRS 


May 29, 1959 
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MORRIS MOTORS LTD. (RADIATORS BRANCH) OXFORD 


CW 3342 



















What’s sauce for ae 
the SAFRAN-—is relish 
to the user 


Performance to his taste— 
Service that ensures continuous 
production at scheduled rate— 
Reliability that encourages the 
installation of more Safrans— 
for handling more Sauce—for 
making more Relish,—that’s 











A One of several stainless steel Safran 14°/2” units, } 


. r cs f “] TER g * A \\ pumping Fardon’s Flag Sauce at 300 G.P.M. 
Photographed by courtesy of { 
Fardon’s Vinegar Company, Ltd., Birmingham 9. 





— for — 













VALVE ‘it eethees ETE "y COM PANY 





SAUNDERS LIMITED 
SAFRAN PUMP DIVISION ———SSSSSSSss———_— 

















DRAYTON STREET WOLVERHAMPTON Telephone 25531 eee | 








Pusher Tug 
‘GONGOLA’ 


This Pusher Tug and a Train 
of eight close coupled barges 
was constructed by Yarrow 
to the order of the United 
Africa Company, for service 
on the Niger and Benue 
Rivers, West Africa. Overall 
length of the complete unit 
630 feet, beam 66 feet, loaded 
displacement 4,650 tons. 








YARROW & CO. LTD 
SCOTSTOUN ‘GLASGOW W4 





oa 


BREITS PATENT LIFTER C21” 


TER VENTRY 





ESTABLISHED 1840 


INSULATION 


WATER GAUGES 
ETC. 








F. WIGGINS & SONS 


9-11 TREDOWN RD., SYDENHAM, S.E.26 
Tel: SYDenham 7660 


—_ — 
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You can nearly always find a screw in the vast 
Unbrako range calculated to do just what 
you want better than any other screw. 





But modern developments sometimes call for 
special screws not even standard to Unbrako 


When that happens our highly trained team of 
fastener-minded experts really get enthusiastic, 
responding to the challenge. They like to 
co-operate with you at the blueprint stage for 
preference, helping to design the perfect screw 
for the job, or they will simply make the screw 
to your specification, just about as well as a 
screw can be made 


So, standard or special, you can always safely 
specify Unbrako, the people who offer the most 
comprehensive specialised screw service in the 
world. 

To be on the safe side, better get in touch with 
Unbrako over any fastener question. Remember 
what they say — Unbrako screws cost less than 
trouble. 

There are two Unbrako lists you should have in 
your library, and a postcard or telephone call 
will bring them by return. They form a detailed 
and comprehensive guide to the whole Unbrako 
range, standard and non-standard, and no pro- 
gressive firm should be without them. 


Unbrako screws cost less than trouble 


WNBRAKG 


UNBRAKO SOCKET SCREW COMPANY LIMITED - COVENTRY ~- Tel: 8947! 














Bolt work at a very low die cost. Tangential Die Head with quick opening 


and closing device, . . . no nuts to unscrew. 
Life of Tangential Dies 15 to 20 times that of ordinary Dies. 
Capacity from 3in. to 4in. B.S.P. of zin. to 2in. Bolts. 


ASHTON-UNDER-LYNE, ENGLAND 


JOSHUA HEAP €C°L” 















May 29, 1959 THE ENGINEER 41 


FIRST IN THE FIELD—STILL IN THE LEAD 


Complete Welding | 
US 


Installations by 


ied: \ 
LIAM 
fi/ 4 y 

































A typical installation for pressure 
vessel and similar work incorporating a 
LINCOLNWELD B.10 Fully Automatic 
Submerged Arc Welding Head, the LINCOLN L.R.C. 
Revolving Column and Travelling Boom and LINCOLN 
L.S.A.R. Self-Aligning Variable Speed Rotators. 


% AUTOMATIC AND SEMI-AUTOMATIC 
SUBMERGED ARC WELDING UNITS 


* POSITIONING AND MANIPULATIVE EQUIPMENT 





% WIRES AND FLUXES FOR MILD STEEL, 
ALLOY STEELS AND HARDFACING 


% AFTER-SALES SERVICE 






< | j The LINCOLN 150 L.V.P. Variable 
Speed Positioner (load capacity 74 tons) 


Sooner or later YOU will become interested in Sub- 
merged Arc Welding. 

LINCOLN have a COMPLETE range of Submerged 
Arc Welding Equipment PLUS 


% Hundreds of successful installations. 


=m gO? 
~ wit { 


L 


* Years of knowledge acquired throughout the world. 







* A fully trained staff of Design and Welding Engineers. , ie m9) n 
é ' A LINCOLN Seam Weld- 
~ ° . e ; M. hi » inco 
Let LINCOLN be YOUR Welding Consultant. oe ie. > eames meen 


M.L.3. Remote Control 


° ee j bs . fy \ 
P lease write to: 4 i be A Automatic Submerged 
i Are Welding Unit. 
es im . . 
The Automatic Division ; 
= j ' 
co ' 






LINCOLN ELECTRIC % 
COMPANY LIMITED 


WELWYN GARDEN CITY - HERTS - WELWYN GARDEN 920 (5 lines) 4581 (5 lines) 
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for Metal Plate 
and Sheet Metal 
Fabrications 


°e 


Tie eames e-em om EY 





Heat Recovery Exhaust Silencer / Boiler utilising heat from 
Diesel engine exhaust. Made by BRABY for their subsidiary 
company, Maxim Silencers Limited. 











Mild Steel Plate Cyclones and Ducting supplied and erected at large Cattle Feed Mill in London. 


Pressure Cylinder supplied to Mono Pumps Limited 


BRABY, with six factories located in widely separated parts of Great Britain, have, for more 
than 100 years, specialised in Metal Plate and Sheet Metal Work. 

The technical knowledge and experience of our Staff and the employment of a labour force 
We welcome of skilled craftsmen, enable Braby to provide for Industry an efficient Metal Plate and Sheet 
your enquiries Metal Work manufacturing service. 








FREDERICK BRABY & COMPANY LIMITED 


Head Office: 352-364 EUSTON ROAD, LONDON, N.W.1. TELEPHONE: EUSton 3456 


d FACTORIES AT: London Works, Thames Road, Crayford, Kent. TELEPHONE: Crayford 26262 
/ J Havelock Works, Aintree, Liverpool, 10. TELEPHONE: Aintree 172] 
d Eclipse Works, Petershill Road, Glasgow, N. TELEPHONE: Springburn 5151 
Ashton Gate Works, Bristol, 3. TELEPHONE: Bristol 64041. And Falkirk 
OTHER OFFICES: 110 Cannon Street, London, E.C.4 (Export). TELEPHONE: MANsion House 6034 


Queen's Buildings, 10 Royal Avenue, Belfast. TELEPHONE: Belfast 26509 
Palace Street, Plymouth. TELEPHONE: 62261 
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Double-cone couplings 


(PATENTED) 


Damp Torsional Vibration, Resist Thrust, 


Absorb Shock Loads 


A high degree of torsional flexibility combined with 
large torque capacity singles out the Double-Cone 
Coupling for drives in which torque fluctuations and 
torsional vibration must be controlled. 

The design is suitable for torques up to 100,000 Ib. ins. 
and torsional deflections from 5°-10°. It permits 
some angular misalignment and is designed to resist 
end thrust. 

Available in a number of standard sizes, the Double- 
Cone Coupling is of robust construction and requires 
no maintenance. 


~iCESTER 


SOME OTHER 


METALASTIK 
COUPLINGS 


TRAILING LINK 


Accommodates exceptional paraile! 
misalignment. In range of sizes to 
transmit 1-20 h.p. per 100 r.p.m. 


BICONE 


For marine and other applications, 
transmits thrust, absorbs torsional 
vibration and accommodates mis- 
alignment. For drives of 5-10 h.p. 
per 100 r.p.m. 


UNIVERSAL 


Accommodates a large amount of 
angular misalignment with very low 
resistance. In sizes to transmit 
03-3 h.p, per 100 r.p.m, 
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British Insulated Callender’s Cables Ltd. 


21 BLOOMSBURY STREET, LONDON, W.C.! 


Connollys (Blackley) Ltd. (Cables Division) 


MANCHESTER 9 


W. T. Glover & Co. Ltd. 


TRAFFORD PARK, MANCHESTER, 17 


The Metropolitan Electric Cable & Construction Co. Ltd. 


CLYDE WORKS, CHADWELL HEATH, BSSEX 


St. Helens Cable & Rubber Co. Ltd. 


SLOUGH, BUCKS 


The Telegraph Construction & Maintenance Co. Ltd. 


MERCURY HOUSE, THEOBALDS ROAD, LONDON, W.C.1 





CABLEMAKERS iN THE UNITED KINGDOM 


bies 


PLASTIC + PAPER ©§ MINERAL 











Price Lists mailed direct to you on application to any of the above Companies 





Prompt deliveries from 89 Branch Offices or from your regular wholesaler 


Technical Advisory Service by Qualified Engineers 
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Highly satisfactory — that’s the performance record of CLARK CBA-6 
compressor in AMMONIA SYNTHESIS application at Lille, France. 





At Etablissements Kuhlmann’s La Made- Clark compressors—centrifugal as well as 
leine Plant at Lille, this Clark compressor reciprocating —and the gas turbines to drive 
has given dependable service since 1952. A them are manufactured in France, Italy and 
17” stroke motor-driven machine, it is rated the United Kingdom. Whether made in 
at 2250 bhp, with discharge pressure to 4840 Europe, or in the Clark home plant in the 
psia and suction pressure to 1690 psia. U.S.A., all units and components are iden- 


Se ee ne eae tical and completely interchangeable. 

the newer Model CLBA, are built on the The vast experience of Clark Bros. Co.—in de- 
Clark-originated balanced/opposed principle sign, manufacture and application—is avail- 
and operate without vibration. able to you through the offices listed below. 


CLARK BROS. CO. DIVISION 
Dresser (Great Britain) Ltd., 197 Knightsbridge, London. SW. 7, England 


SOCIETE FRANCAISE DES INDUSTRIES DRESSER, S.A. 
11 Rue Auber, Paris 9, France 





CLARK BROS. CO. DIVISION 
Dresser Italy S.p.A., Via Manzoni 5, Milan, Italy 


COMPRESSORS * ENGINES * GAS TURBINES 





INSTRUMENTATION and CONTROL | 














Matthew Hall & Co. Ltd. designed and installed this control 


THE 
panel with associated instrumentation for a chemical plant. 
It provides a centralized position for the automatic MA 1 ’ tee EW HALL 
control and indication of temperature, flow, pressure 


nd liquid level, togethe th rocess alarm system. 
a ee lta: GROUP OF COMPANIES 


ini 7 SYSTEMS DESIGN, ERECTION 
“ AND COMMISSIONING 





MATTHEW HALL HOUSE, DORSET SQUARE, LONDON, N.W.!1. 


Glasgow Manchester Bristol Belfasc Johannesburg Germiston Durban 


MATTHEW HALI Cape Town Welkom Bulawayo Salisbury (Central Africa) Ndola West indies 





onan 


| 
' 
: 
{ 
| 
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refractory and insulating construction 


R. B. Hitton Ltp, while fully maintaining their interest in 
well tried and traditional methods, are actively to the fore in 
developing new systems to suit special conditions and demands. 


The illustration shows the refractory cladding applied to a 
very large power station boiler. In this instance prefabrication 
was extensively used, and the photograph shows the installation 
ready to receive the low temperature insulation. This particuar 
system, developed and patented by the R.B.H. Group, is now 
used very widely on modern power station boilers. 


R. B. HILTON’S activities range from the refractory and insulation 
work involved in the largest national and 
industrial undertakings down to the repair 
of the smallest self-contained boiler. 


A special department deals with chimney 
construction and maintenance. 





























CRESSWELL PARK - BLACKHEATH + LONDON - S.E.3. 


Te lephone > LEE Green 4512 6 
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Three 2-stage compressors each with 870 c.f.m. 
displacement discharging at 100 p.s.i.g- 


Rotary Compressors 
and Vacuum Pumps 


eccentric rotor ty 


essor is of the pe, with sliding 


The Hick Hargreaves Rotary Compr 
king contact with the cylinde 


ented from ma r walls by 


steel blades which are prev 
High rotational speeds can th 
Hick Hargreaves Rotary Com 
installation ; retention 

noise level; easy maintenance 


restraining rings. ius be achiev ed without 
great frictional losses. pressors have 
many other advantages — ¢4SY and cheap 
of initial high performance ; 


noving valves, 


reguiar alr flow and low 


due to the absence of t and the reduction of wear to 4a minimum 
by the use of roller bearings. 
h single and two-stage compressors and 


\ c ymprehensive range of bot 
2,000 c.f.m. 


vacuum pumps }s available with capacities up to 


- Hic Hargreaves 


_ AND COMPANY LTD” BOLTON _= 


— 








ee 
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One of three PARSONS 60 MW turbo-generators 
and condensing plant at C.£.¢.6 


Tilbury Power Station. 


To obtain high overall thermal 
efficiency of a steam power plant 

a well designed and good 
performance condenser is 
necessary. Such large units are 
produced in considerable numbers 
at Parsons Heaton Works. 

A completed condenser with 


-- a cooling surface of 


46,000 square feet is seen in the 
Condenser Shop ready to be 
dismantied and sent to site. 


TURBO-GENERATORS 
TRANSFORMERS 


CONDENSING PLANT 









HEATON WORKS . 





PARSONS 


C. A. PARSONS & CO. LTD. 


NEWCASTLE UPON TYNE 6 





Hundreds iam 
of cutting jm 
teeth... za 


remove the toughest deposit 


on any tube cleaning job! 


TUBE CLEANERS 


eemeds (onsolidated Pneumatic 


laqontla; 


CONSOLIDATED PNEUMATIC TOOL COMPANY LIMITED . DAWES ROAD ' LONDON 
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to switch on Power, Heating, Lighting and Electronic instal- 
lations when entrusted with electrical contract work 


@ Factory and Plant Electrical Installations 


@ Dismantling, removal and erection of electrical gear, 
sub-station switchgear, generators etc. 


@ Maintenance contracts 


@ Industrial, commercial, municipal and domestic contracts 


MACHINERY INSTALLATIONS LTD 
602 HIGH STREET, ACTON, LONDON, W.3 phone: ACOrn 6044 P.B.E. 


Branch Telephones 


BIRMINGHAM MIDLAND 5731 P.B.E. - CARDIFF 25471 - GLASGOW CITY 6597 - NEWCASTLE-UPON-TYNE 22336 












United Action 


The combination 

of these two instruments, 
together with suitable 
transducers, permits the 
observation of waveforms 
and the measurement of 
amplitude and frequency of:- 
DYNAMIC STRAIN 
FLUCTUATING LOAD 
VIBRATION 
DISPLACEMENT 

within the range of 
0-200 c.p.s. 








COSSOR DOUBLE BEAM 
OSCILLOGRAPH TYPE 1049 Mk.iV 


THE BP.A. PENDEFORD 
MULTIMETER TYPE C21 





Write for further information 


COSSOR instruments tro. 


BOULTON PAUL AIRCRAFT LIMITED- WOLVERHAMPTON COSSOR HOUSE -: HIGHBURY GROVE - LONDON N.S 
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RUSTON & HORNSBY LTD- LINCOLN- ENGLAND Associated 
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Introducing the 
Ruston ‘AT’ range 
of diesels!... 

a new conception 
in engine design 
which raises 

still further the 
high standard 
of performance 
and reliability 
associated with 
Ruston diesels 
for over half 
a century. 


. 
y 
: 





* Low fuel 
consumption 


* Long service 
life —low 
maintenance 
costs 


* Flexibility of 
application 


* Compactness 


* Accessibility 
for maintenance 


* Operation on 
a wide range 
of fuels 


INDUSTRIAL: DIESELS 705- mt RE <i: 


the best guarantee of sewer security for indystry and the publié ‘yeruices 


% ws —— 
a. 


with Davey, Paxman & 60. Ltd., Colchester 
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SELF-ADJUSTING BALL-JOINTS 


These joints are self-adjusting and are very well bar of a mower, at many hundreds 












made from fine materials. Used extensively on — of strokes a minute. 

steering connections for every class of road We can produce joints of this and 
vehicle, they are also valuable in a great many other types to suit customers’ 
applications in general engineering, where special requirements. 
their use can often save specially-made joints 
and at the same time give an improved result 


by eliminating backlash. 


A SPECIAL-PURPOSE JOINT 


The illustration shows a |” eccentric-type self- 
adjusting joint. This forms the crank-pin and 


big-end bearing of a crank operating the cutter 


AUTOMOTIVE PRODUCTS COMPANY LTD 


LEAMINGTON SPA, WARWICKSHIRE LIS one of the Automotive Products Group 






















ALL WELDED PRESSURE VESSELS 
& AIR RECEIVERS UP TO 600 LBS. 
PER SQ. IN. WORKING PRESSURE 


LANCASHIRE, CORNISH & ECONOMIC BOILERS. 
VERTICAL BOILERS ALL SIZES IN 
PROGRESS FOR PROMPT DELIVERY 













een 


(OE. SUMMERSBY JOHN MARSHALL & CO. (MOTHERWELL) LTD. TELEPHONE No. : 
SF TST oAD, CLYDE BOILER WORKS eee 


LONDON, W.C.! TELEGRAPHIC ADDRESS: 
Teepwowe No.: TERMINUS 2436 MOTHERWELL BOILER, MOTHERWELL 
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An interesting 
memorandum 


for those with a 
dust problem 


Before investing in equipment or installation to 
recover valuable dust or control nuisance dust, it 
is essential to have an accurate forecast of results 
and costs on which to base your decision. This 
memorandum describes the Mancuna single tube 
determination test, performed on your site under 
actual operating conditions. With no interruption 
to your plant operation, Mancuna technicians can 
accurately determine the exact size of collector to do 
the job most efficiently, and the quantity of material 
that will be recovered. This test, representative in 
every way of the full scale performance of this, the 
most efficient mechanical dust collector in the world, 
is described in detail in the above memorandum. A 
brief request on your firm’s letterhead will ensure 


you a copy. 
MANCUNA ENGINEERING LIMITED 
Denton, Manchester Tel.: Denton 3965 (5 lines) 


LONDON OFFICE: 59 _ Victoria Road, 
Tel.: Elmbridge 9793 


IN GAS CLEANING AND DUST 
TECHNOLOGY 


Surbiton, Surrey 


SPECIALISTS 
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‘LILY’ BRAND CHILL CAST PHOSPHOR BRONZE 
(CORED OR SOLID) 


Produced to the very highest standards in a full range of sizes up 
to 104” dia. Supplied as cast or rough machined within 0-010" 
of finished size. 
Note, too, that we supply completely machined bushes, either 
plain or flanged. 


SPUN CAST CORED BAR 
IN PHOSPHOR BRONZE, LEADED BRONZE, 
ALUMINIUM BRONZE, GUNMETAL, ETC. 
The centrifugal process produces cored 
bar which is absolutely guaranteed to be 
free from defects, and we invite enquiries 
for Phosphor Bronze, Leaded Bronze, 
Gunmetal, Aluminium Bronze, Cupro 
Nickel, Copper, etc., either in bar form 
or rings, part or finished machined, etc. 
Full range of sizes up to 7” outside dia. by 
3” bore. 

Length up to 24”. 


SPECIALISTS IN THE CASTING OF NON-FERROUS METALS 
CHARLES CARR LIMITED 


INCORPORATING THE NON-FERREOUS CASTING CO., (B'HAM) LTD 
GROVE LANE SMETHWICK 40 * BIRMINGHAM 
TELEPHONE + SMETHWICK 123/-2-3 
LONDON OFFICE: 56 HOLBORN VIADUCT, LONDON, E.C./. TELEPHONE; CITY 3826-3827 











10 ton Steam Perma- 
nent Way Crane. 
Metre Gauge. Duty: 
10 tons at 16 ft. radius 
propped; 5 tons at 
14 ft. radius free 


3 Motor, electrically 

operaced Fixed Wharf 

Crane. Duty: 15 tons 
at 22 ft. radius. 
































“ Lifting, Leleester *’ 
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THE SAME HIGH STANDARD 


but Cott oh dower 


New methods and improved production facilities have enabled us to reduce 
prices of Mild Steel Plate Type Flanges. A full range, up to and including 
6” N/B size, for pressures of 50 p.s.i. to 450 p.s.i., AVAILABLE FROM STOCK. 
Flanges also manufactured to customers’ specification. All Flanges supplied 
with Rust-resistant coating. Full details available on request. 


HARVEY MACHINE SHOP FACILITIES: In addition to Flange production, 
we have an extensive machine shop section for machining and fitting individual 
items or complete assemblies and machines; together with facities for 

grinding (cylindrical and surface), fabrication and stress-relieving. 


ore 42 ae MILD STEEL PLATE TYPE FLANGES 


G. A. HARVEY & CO. (LONDON) LTD., WOOLWICH ROAD, LONDON, S8.E.7. Telephone: GREenwich 3232 (22 lines) 





E/2 





May 29, 1959 


~——— 
ROUGHNESS SCALES N° 24 ) 





; 











Ge GRWND He 
Ss * SHrP 


RUBERT & CO. LTD. 
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‘SCRUBERT”’ 


SURFAGE ROUGHNESS SCALES 


No. 24—MARK Il POCKET SET 


Whether you have electronic instruments to test Surface 
Roughness or not, your Draughtsman always needs Surface 
Roughness Standards to enable him to specify the required 
surface finish, and the Machinist cannot be without these 
because he must always have a comparison handy to tell him 
whether the finish is good enough, not good enough, or too 
good. 


Containing 12 stainless steel specimens 1” x {” x 4” from 2 
to 500 micro”. C.L.A. fixed in strong bakelite moulded case. 
Supplied with two accuracies :— 

+ 10% £15 10s. Od. 

+ 20% £12 10s. Od. 


Single Standards are also available in Stainless Steel or hardened 
Carbon Steel to compare every type of machining from 1 to 
1,000u in. C.L.A. in accordance with B.S.S. 1134/1950, and the 
NEW B.S.S. 2634/1955 (Cylindrical specimens). 


ACRU WORKS, DEMMINGS ROAD, COUNCILLOR 
LANE, CHEADLE, CHESHIRE 


Telephone: GATley 5855 
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Hillside Foundry & 
Engineering Co. (Cupar) Ltd. 


Sole licensees in Great Britain and the Commonwealth 
for the 


Sutorbilt Corporation 


already operating in the 
following industries: 


CHEMICALS - FOOD 
COTTON - OIL 
AIRCRAFT - FILMS 
WASTE & SEWAGE 
FOUNDRIES 
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British made bearings 


The double-row self-aligning ball bearing, with 
its two rows of balls having a common sphered 
track in the outer ring, is completely self-aligning, 
and permits automatic adjustment to minor angular 
displacements of the shaft. Bearings of this type are 
particularly suited to applications where the speed 
is high and extra true running is required. 


As the only British makers of all four basic bearing 
types—ball, cylindrical roller, taper roller and 
spherical roller—The Skefko Ball Bearing Co. Ltd. 
can offer comprehensive and unbiassed technical 
information on all bearing problems. 
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RE-ORGANISATION OF RESEARCH 


The Annual Report of the National Physical Labora- 
tory was published last week. It bears witness to the 
effect upon that establishment of the energetic new 
thinking about the functions of the Department of 
Scientific and Industrial Research which has followed 
upon the recent placing of its destinies under an executive 
Council. We referred to that new thinking in a leading 
article in our issue of May 15, entitled “* New Brooms 
in D.S.L.R.” The work of the N.P.L. is being re-organ- 
ised in several respects. In particular the old Electricity, 
Metrology and Physics Divisions have already dis- 
appeared. In their places, reflecting in their titles the 
special interest of the laboratory in the more funda- 
mental aspects of technology, there have appeared the 
Applied Physics, Basic Physics and Standards Divisions. 
It is implicit in the wording of the report that the value 
of the work done at the N.P.L. in relation to what is 
done elsewhere, is being questioned ; and it is clearly 
being asked by the executive Council whether it would 
not be appropriate to pass some of this work over to 
Research Association laboratories. For the Council for 


Scientific and Industrial Research is keenly interested in 
encouraging the Research Associations to take over 
work which is of special interest to their members, leaving 
the D.S.I.R. establishments to cover work of more 


fundamental interest. But as the Report before us 
remarks, “ The right solution may be a gradual tailing 
off, with industry and other interested bodies progress- 
ively taking over appropriate responsibilities.” Already, 
however, some action has been taken and certain decisions 
have been made. During the year all work has stopped 
on the differential analyser in the Mathematics Division, 
a decision has been reached to discontinue work on 
refractories in the Metallurgy Division and no further 
work will be done on glass-working in the Light Division. 
The future of high-voltage work in the Applied Physics 
Division is under discussion. To quote from the Report : 
“ Throughout all divisions, continuous pressure has been 
exerted to concentrate effort on a limited number of 
important projects.” The Report goes on to say “in 
other cases, the importance of the work to others should 
be reflected in their willingness to pay for it...” In 
principle, of course, that is a sound proposition. But 
its application must surely sometimes lead to difficulties. 
It is obvious enough in many cases that a special service 
is being granted to one particular firm, as for example 
when the N.P.L. conducts an independent test of a 
firm’s product. It is also obvious enough that certain 
other work, whoever proposed it should be carried out, 
will be fundamental in character. But there must be 
many doubtful cases, too. Who, properly, should decide, 
when there is a difference of opinion, whether or not 
payment will be required before work is carried out ? 
Our own feeling is coloured by a conviction that it is 
impossible to estimate the value to the nation of any 
advance of knowledge however much some individual 
organisation may seem at first to derive advantages 


from it. If there is reasonable doubt, therefore, surely 
the nation, through the D.S.I.R., rather than any indi- 
vidual firm, should pay ; and the carrying out of the 
work should not be delayed by too stringent an eye 
upon accountancy. 

We hope we have not given the impression that the 
work of the N.P.L. is being contracted. It is not so. 
The intention is clearly to make the work of the labora- 
tory more effective by concentrating on work it is par- 
ticularly fitted to perform. Moreover new fields for its 
activities are continually being created. One of the 
new projects of the Applied Physics Division, for example, 
is the development of a national centre for neutron 
source standardisation, a particularly appropriate venture 
for the N.P.L. Additionally at this laboratory as at 
others the Council is pressing that the work should make 
more impact on indusfry than it does at present. One 
method of ensuring that industry really knows what is 
going on is to encourage firms to second staff to the 
laboratory to accelerate the industrial development of 
techniques and equipment evolved from pioneering 
research at the laboratory. Another should be to ensure 
that information about researches is published in appro- 
priate technical journals and before suitable institutions. 
It is a common complaint within industry—sometimes 
unjustified—that research results are too often published 
in such a form that only specialists in the field concerned 
can understand them. But certainly if industry is to 
make early use of more esoteric research results an effort 
needs to be made by the laboratory concerned to explain 
their industrial significance or to suggest applications, 
and to ensure that the information reaches firms and 
organisations that seem well-fitted to make use of it. 
It is therefore encouraging to note that at the N.P.L. as 
at the National Engineering Laboratory (formerly the 
Mechanical Engineering Research Laboratory) a new 
post of deputy-director has been created. The deputy- 
director is to be especially concerned with tackling 
problems “connected with the effects of N.P.L. work 
and policy on industry.” 


**MAINLY METALLURGY ” 


For some months metallurgical people will have missed 
from our columns a feature which used to appear 
regularly once a month entitled “* Metallurgical Topics.” 
We suffered a misfortune over those “ Topics.” Towards 
the end of 1957 Dr. R. H. Greaves, who had edited the 
pages ever since the end of the war, intimated his desire, 
on account of his advanced age, to cease doing so. 
Within a few weeks of giving up the work, very much 
to our regret, he died. We secured in his place the 
services of Mr. R. T. Rolfe who had then recently 
retired from service with W. H. Allen, Sons and Co., Ltd., 
of Bedford. We were aware when we did so that we 
could hardly expect him to carry on the work for many 
years as his age, too, was quite advanced. But we were 
quite taken aback—as indeed were all his many friends 
—when in December of last year he, too, suddenly died. 
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Frankly we were left in the air, having made no prepa- 
rations to approach any one else. Temporarily, there- 
fore, the publication of “ Metallurgical Topics” had 
to cease. Now, however, we have secured the services 
of a new correspondent. He is Mr. T. Henry Turner 
who until recently was superintendent, metallurgy division, 
British Railways at Derby, and is well known by metal- 
lurgists and railwaymen all over this country and by 
many people abroad as well. Mr. Turner’s interests and 
specialist knowledge spread over a wider field than metal- 
lurgy alone ; it is his intention therefore in contributing 
to our pages to report on and comment upon activities 
which will include certain other subjects besides the 
strictly metallurgical. We have, therefore, decided 
upon a change of title for the feature. The first of Mr. 
Turner’s contributions appears on page 846. It is 
entitled “‘ Mainly Metallurgy.” It is the intention that 
this feature shall appear regularly in the last issue of 
every calendar month. : 
EDUCATION FOR DESIGN 

We remember some years ago being taken into a works 
and shown with pride a redesigned small steam pumping 
set designed for use by native and unskilled workers 
overseas. The set had originally been designed many 
years earlier to stand up to almost any degree of ill- 
treatment. It had no pretensions to beauty ; but it had 
an honest-to-goodness appearance of functional fitness 
for purpose. Redesigned it was a horror! For, in 
effect, all that had been done was to place “ streamlined ”’ 
covers over everything, thereby reducing accessibility, 
and making the thing look suited to “ fly through the air 
with the greatest of ease.” Editors are often placed in 
embarrassing situations. It was made obvious to us 
that we were expected to express loud praises ! 

Manufacturers still make the same kind of mistake to 
this day. But we think it is becoming less common. Part 
of the reason why it is becoming less common can unques- 
tionably be traced to the work of the Council of Industrial 
Design. For long that body has been working unceas- 
ingly to raise appreciation within industry not only that 
there are artistic virtues in good design but that well- 
designed products cost no more to produce and sell 
more easily. An indication of the growing success of 
the Council’s work was provided last week at a Conference 
on the * Training of Industrial Designers (Engineering) ” 
held at the headquarters of the Federation of British 
Industries in London. The Conference took root from 
an inquiry made by the F.B.1. Industrial Art Committee 
into the needs and views of F.B.I1. members in the light 
engineering industries for and about the training of 
designers who have to deal with appearance and ease of 
operation and maintenance of engineering products. 
It was organised by a Joint Working Party of the Asso- 
ciation of Art Institutions, the Association of Technical 
Institutions, the Council of Industrial Design and the 
F.B.I. Industrial Art and Education Committees. It is, 
of course, very seldom that any such Conference produces 
any clear-cut conclusion, and this one was no exception. 
They are not intended to do so. Their purpose, rather, 
is to clear the air. It is a very necessary aim when the 
subject of discussion covers simultaneously engineering 
and the arts. For one of the things that tends to confuse 
people brought up with a predominantly scientific and 
technological education is the lack of anything very 
definite about the arts. One can calculate decisively 
whether a bridge is capable of carrying a given load ; one 
certainly cannot calculate whether its visual appearance 
will or will not be satisfactory. For a matter of personal 
taste is involved. Moreover artists for so long have 
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been accustomed to turn up their noses when in company 
with engineers that the latter have either developed an 
inferiority complex or adopted an aggressively “ fit-for- 
its-function-must-be-beautiful ” attitude. Actually, in 
our view, there is only one way to ensure that something 
will be well designed ; its designers must have become 
accustomed to looking at well-designed articles! Nor 
does it seem to matter very much what those articles are; 
they need not necessarily be engineering ones. 

If a youngster is to acquire an appreciation of good 
design there ought therefore to be at least some element 
of “arts ” training in his education. Where is he to get 
it ? Should he be trained primarily at an arts college ; 
should arts lectures be introduced into a technical college 
course ; or should there be co-operation between two 
such colleges ? Where do the universities fit into the 
picture ? Since there is now widespread goodwill we 
have no doubt that such problems will be solved. But 
there are also problems within a works. No one man 
can nowadays undertake the whole design of anything 
other than a very simple product. Design has become 
a team function and the team designing an engineering 
product must be primarily made up of men concerned 
with the technical rather than the esthetic factors of the 
object designed. There must, however, be concerned 
from the very beginning in the design one or more people 
trained in artistic perception. To get men with such 
differing casts of mind to work happily together may 
prove a harder task than to educate them to appreciate 
good design ! 


A VOICE IN AFFAIRS 


Who would deny that professional engineers are in 
some respects badly organised ? Certain other professions 
can speak authoritatively and with a single voice on any 
public matter which concerns them. But is it possible 
for engineers to do the same ? Are there not too many 
engineering bodies and institutions, each one going 
its own way ? Do the interests of the profession suffer 
from having “ too little water in too many channels ” ? 
These matters as they affect civil engineers were com- 
mented upon quite forcefully by Professor Pippard in 
his recent speech at the Institution of Civil Engineers 
dinner, of which we give details on page 859 of this-issue. 
The professor commented on the close liaison which 
exists between the three major institutions, which he 
thought would be more effective as time went on. But 
there were too many separate organisations, he said. He 
then stated that discussions were in progress, between 
the Institution of Civil Engineers and the Institution of 
Municipal Engineers, with a view to an amalgamation 
which he hoped “ may prove a pattern for other societies 
which are closely allied to us in achieving the aim of our 
charter ...... without sacrificing, indeed by incorporat- 
ing, the great traditions created not only by ourselves but 
by other bodies.” 

A catalogue of the various professional bodies which 
serve the interests of those who, in the proper sense of 
the term, are all civil engineers, must surely reinforce the 
professor’s opinion. The principal ones are the Institution 
of Structural Engineers; the Institution of Water 
Engineers ; the Institution of Highway Engineers ; the 
Institution of Public Health Engineers, and the Institution 
of Municipal Engineers. Would not better professional 
service be given if some sort of amalgamation, equally 
active in each field, but nevertheless co-ordinated with the 
parent institution, were achieved by this multiplicity of 
institutions ? And would it not be that the civil engineer 
would then, as Professor Pippard suggests, have a greater 
influence to “ bring to bear upon the conduct of affairs ” ° 
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THE GUILD AND ENGINEERING APPOINTMENTS 


Elsewhere in this issue we note that the functions of the 
Professional Engineer’s Appointments Bureau, originally 
set up in 1945, largely through the activities of the 
Institutions of Civil, Mechanical and Electrical Engineers, 
are to be transferred to the Engineer’s Guild. The 
Bureau was never controlled by the Institutions ; 
under their Charters, those bodies are unable to engage 
in activities directly benefiting individual members. But 
the Institutions nominated suitable people from amongst 
their members to serve on the independent Board which 
rules over the destinies of the Bureau. For our part we 
have long felt--even though in 1945 we welcomed the 
creation of the Bureau as a good thing in itself—that 
the Bureau would be more appropriately placed under 
the egis of the Engineer’s Guild than under the decidedly 
indirect influence of the Institutions. But at “the time 
of its creation the relationship which ought to rule 
as between the Institutions and the Guild was far from 
securely established ; and, indeed, the Guild itself was 
still insecurely rooted. There may even be some truth 
in the idea that the Institutions stepped in to encourage 
the creation of a Bureau lest the Guild should do so first ! 
Happily, since then, the situation has altered. It has, 
in fact, so far altered that in agreeing that the functions 
of the Bureau shall be taken over by the Guild, the 
Institutions have yielded little of their former indirect 
influence over its affairs. For they are nowadays strongly 
(though indirectly) represented on the Council of the 
Guild itself. Of course, the immediate advantage of 
placing the Bureau under the Guild is that that body is 
already intimately concerned with the pay and conditions 
of service of professional people. The Guild and the 
Bureau are thus likely both to benefit from association. 


LISBON TRADE FAIR 


To-day there opens at Lisbon in Portugal a British Trade 
Fair. The holding of this Fair is especially well timed 
because it opens just at the start of a six-year plan for 
the development of Portugal. It is also well timed because 
though United Kingdom exports to Portugal have steadily 
increased since the war (apart from a slight fall in 1958), 
the U.K. share of total imports has fallen. Except for 
that country’s oversea possessions, the U.K. remains 
Portugal’s best customer. It absorbs 14-4 per cent of its 
exports. But whereas soon after the war Britain exported 
more to Portugal than any other country, Western 
Germany has since supplanted it. In 1956 Western 
Germany supplied 16-1 per cent of total imports ; in 
1957, 16-7 per cent. In the same years the U.K. supplied 
13-6 per cent and 13-3 per cent. The value of British 
exports to Portugal in 1958 was more than £21,000,000. 
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Amongst exhibitors at the Fair, we notice that exporters 
of capital goods are particularly prominent. Indeed, it 
appears that the market is not a very good one for con- 
sumer goods, though some goods of that kind have been 
selected for exhibition. Engineering firms are strongly 
represented. The organisers believe that the range of 
products displayed will help to show what the U.K. can 
offer Portugal to assist in achieving her objectives under 
the Development Plan. Quite clearly many engineering 
firms in this country believe the same thing. Nevertheless, 
we intend to take little further notice of the Fair. For in 
comparison with our total world-wide circulation that 
in Portugal is small; and the Fair must prove its value 
by attracting attention in Portuguese, rather than British, 
journals. That value will be much increased if high 
executives of exhibiting firms will take the trouble to 
visit Portugal while the Fair is in progress. We hope 
they will. The Fair will remain open until June 14. 


** THE [TRONMONGER ” CENTENARY 

To-day, we take pleasure in adding our congratulations 
to the many which The /ronmonger is receiving on com- 
pleting its first century as a trade newspaper. We are 
confident that our readers will endorse our congratula- 
tions, for to many of them The Jronmonger is no stranger. 
For a hundred years, that journal has been regularly 
recording and commenting upon the multifarious activities 
of an important trade which handles the end products of a 
host of engineering and allied concerns. The Jronmonger 
developed as a regular trade newspaper from the price 
list of Morgan Brothers, who were for years in business 
in the City of London as hardware factors and chemists’ 
sundriesmen. That price list became Morgan’s Monthly 
Circular and Metal Trades Advertiser on May 31, 1859, 
the title being changed three months later to The Iron- 
monger. For the first nineteen years it appeared monthly ; 
since April, 1878, it has been a weekly. Over the past 
thirty years, we are happy to record, The Jronmonger has 
been published by the company which also owns THE 
ENGINEER, and on the board of which there continue to 
serve direct descendants of the founders of both journals. 
To commemorate its centenary, The /ronmonger has 
produced a handsome special number. The articles 
contained in it do much more than record the social 
influence and technical progress of the hardware and 
metal trades over the years that have passed since 
1859. They emphasise very effectively the significant 
contribution which those trades are making to-day to this 
country’s industry. The foreword to the centenary 
number modestly says that The Ironmonger claims no 
particular virtue for its antiquity. That may be. Never- 
theless, it can deservedly be proud of its continuity. 
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are pumped out either from the ship or from pumps worked by an 


*“ FLOATING Docks ”” 

‘A prospectus has appeared for the formation of a company for the 
construction of Maekelean’s ship-lifts—an arrangement of pontoons 
which may be filled and sunk, and which, after a vessel has been 
brought over them, may be again floated with their load. The lift is 
described as formed of a number of air and water-tight pontoons, 
placed side by side afloat, with a timber platform placed upon them. 
Ten such pontoons, each 50 ft. long, 10 ft. wide, and 6 ft. deep, placed 
side by side at intervals of 5 ft. apart, would form a floating platform 
145 ft. long by 50 ft. wide, with a lifting power of 850 tons. On each 
side and upon this platform are erected columns and stays, with steps 
to stay the vessel as she rises, and with platforms and paths for the 
workmen. Stancheons can be fitted to these columns to carry a roof, 
if required, over the vessel. The whole is guided vertically by breast 
shores, with rollers on the columns of the platform. The pontoons 


engine on the wharf alongside. It is obvious that each essential part 
of the lift can be detached from the others, and the whole thus removed 
with comparative ease to any distance. 

“Should the organisation of the proposed company be effected, 
we have no doubt that the floating docks will be found extremely 
simple and advantageous, both in construction and working ; and 
for foreign and remote ports we believe the arrangement will prove 
especially valuable. If additional docking facilities be needed in 
London, what must be the want in the hundreds of distant ports, 
other than the leading commercial cities, to which so large 
a tonnage and value of our shipping are constantly trading ? 
To many of these points, where the difficulties of construction 
would be very great, the floating lifts could be easily carried and 
readily set up.” 
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St. Lawrence River Development 


I—Navigation and Power 


The series of articles which will appear under 
this title will review principally the engineer- 
ing works involved in constructing the St. 
Lawrence Seaway and the power stations 
associated with it. These works are in three 
broad categories, namely for navigation, for 
hydro-electric power, and for re-establishing 
road and rail communications. Since the 
opening of the Seaway draws attention to the 
unique water power potentialities of the St. 
Lawrence and Niagara the series 
includes description of the principal power 
Specific engin- 


rivers, 


stations along their banks. 
eering works are dealt with in subsequent 
parts ; in this introductory article, a surve) 
along the whole of the Seaway route is given. 
On the right is the Iroquois lock, with the 
Iroquois barrage in the right background. 


HE opening this year of the St. Lawrence 

Seaway has aroused widespread interest 
throughout the world. The Seaway is vast 
in size, allowing ocean ships to penetrate 
1500 miles into the interior of the North 
American Continent, and making possible 
the generation of great quantities of electrical 
power. But it is also noteworthy as a joint 
venture of two nations, and because it has 
been constructed in the short period of four 
years. It was opened to shipping last 
month (as recorded in a “ Leader” in our 
issue of May 1) and the Great Lakes are 
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now accessible to ocean ships. The formal 
inauguration ceremonies, will, however, be 
held in June when Her Majesty the Queen 
will sail along it. 

Navigation on the St. Lawrence River has 
always been an important feature in the life 
and history of Eastern Canada, and the 
Seaway constitutes, in part, an improvement 
or replacement of other canal systems. But 
the enormous investment needed to bring 
the scheme to finality has only been possible 
because of the profitability of hydro-electric 
power ; the power-generating aspect of the 
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Fig. 1—The St. Lawrence River and the Great Lakes, showing the Canadian and International 
sections of the Seaway 
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Seaway has, in fact, borne the majority of 
its cost. 

Strictly speaking, the term “ Seaway ” 
refers only to the navigational works but 
here we include information on the power 
schemes, and also the associated power 
development of the Niagara River. An 
understanding of the lay-out and problems 
of this whole series of projects can best be 
given by following its course on the accom- 
panying maps (Figs. 1 and 2). In the 
paragraphs hereunder the principal engin- 
eering works from Montreal to Lake Erie 
are enumerated. 


THE St. LAWRENCE SEAWAY 


The basic aim of the Seaway is to allow 
navigation for ships drawing 27ft of water, 
and the possibility of increasing this depth 
to 30ft later on by dredging. A dredged 
channel already existed in the St. Lawrence 
from Quebec to Montreal, to serve the port 
at Montreal, and the new works of the Sea- 
way commence a short distance downstream 
from the port, on the South shore of the river. 
The new construction is virtually concen- 
trated in the length of about 200 miles from 
this point to Lake Ontario. The Welland 
ship canal, between Lakes Erie and Ontario, 
has been modified so that 27ft depth is 
available, but these works are of a minor 
nature in relation to the rest of the project, 
and were, in fact, envisaged when the 
Welland canal was built. 

The first stretch of the Seaway canal then, 
takes a broad sweep round the shallows 
close to the southern shore of the river at 
Montreal (Fig. 2.) Considerable reclamation 
has been achieved here, the canal being formed 
by embankments, and thus an area formerly 
open to the river enclosed between the inner 
embankment and the shore. From the 
downstream end, the first work is an exten- 
sive area of dredging in the river, to form a 
turning basin. The Jacques Cartier bridge 
has been raised where it crosses the Seaway, 
to give the stipulated headroom of 120ft. 
The next major construction along the canal 
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Fig. 2—The five main sections of the St. Lawrence Seaway and power development are shown here, together with the principal constructional works 


is the St. Lambert lock. This was, in fact, 
probably the most difficult of all the Seaway 
works to construct, for the site is extremely 
congested, with major road and rail routes 
at the Victoria bridge crossing the site ; 
lifting road and rail bridges have been built 
at the lock, and the old bridge piers under- 
pinned, all of this being achieved while 
keeping the road and rail routes open. 

Proceeding up the Seaway canal, as it 
sweeps round the Laprairie basin, construc- 
tion includes turning basins, reconstruction of 
the South shore drainage, water inlets and 
sewage outfalls, and substructure works for 
a future bridge, as well as the canal itself. 
The second lock is at Cote Ste. Catherine, 
at a site close to the Lachine Rapids. The 
disposition here—just upstream of the lock 

-includes a reservoir for locking water and 
allows for possible port development works 
beside the Seaway, and also for the construc- 
tion later on of a hydro-electric barrage at the 
rapids. Upstream from this region the 
canal is excavated from the southern shore 
of the river. 

Two further bridge crossings involving 
extensive reconstruction are then reached, at 
the Honore Mercier road bridge and Caugh- 
nawaga railway bridge. The canal then leads 
into Lake St. Louis, where dredging works 
complete the passage of the Lachine section, 
which extends over 31 miles to the upstream 
end of Lake St. Louis. 

The next section of the Seaway—the 
Soulanges section—is 16 miles in length and 
rather different in character. It makes use 
of the enormous canal of Beauharnois power 


for power and navigation 


station and, in fact, all the constructional 
work (except for dredging in Lake St. Francis, 
and two movable bridges on the canal) is 
concentrated close to the power station. Two 
locks, with an intermediate basin between 
them, have been built, and road and rail 
routes reconstructed. This has been going 
on at the same time as, but independently of, 
the third and final extension of Beauharnois 
power station. Thus, the works at this site 
alone would have constituted a project of 
very considerable size. 

The next section—the Lake St. Francis 
section—is 20 miles in length ; the sole works 
involved are dredging. The crossing of 
Lake St. Francis brings one to Cornwall, 
where the U.S. boundary joins the St. 
Lawrence. All the works so far described 
have been entirely Canadian, but one now 
comes to the international section of the 
scheme, for the river from Cornwall to Lake 
Ontario forms the boundary between the two 
countries. 

The International Rapids section of the 
Seaway extends 44 miles upstream from 
Cornwall, and includes the remaining con- 
structional works. Navigation is directed 
to the South shore, where the canal passes 
through two locks — the Snell and 
Eisenhower locks—both built by the United 
States. The main river channel on the North 
side is closed by the vast St. Lawrence 
generating station, which is a joint venture, 
half of its power going to each of the two 
countries. Control of the river level at this 
point is completed by the Long Sault dam, 
which closes the channel to the south of 


Barnhart Island and is, again, a United States 
structure. 

In the regions above this complex of dam, 
power house and locks, extensive flooding 
has taken place and, with it, considerable 
work has been done in re-routing roads and 
railways, and in resiting villages and towns. 
This has been necessary as far as Lroquois, 
which is about 25 miles further upstream 
and to which the “ power pool” extends. 
Amongst this work of rearranging the 
facilities of the flooded areas, there has been 
one major bridge construction, a suspension 
bridge just downstream from the power 
station. 

At Iroquois, the navigation channel is on 
the Canadian side of the river, and it passes 
through the last of the Seaway locks. The 
main river channel is here partially controlled 
by a barrage—the Iroquois dam—which is, 
again, a United States structure. Extensive 
dredging and excavation upstream of Iroquois 
was needed to make an acceptable navigation 
channel at the upstream end of the Inter- 
national Rapids section. From here to Lake 
Ontario, a distance of 68 miles, is the 
Thousand Islands section, which is charac- 
terised solely by dredging. 

To sum up, the principal works involved, 
in the main length of nearly 200 miles, have 
been the construction of seven locks, two 
dams, and a power station of 1040MW 
capacity. Excavation and dredging have 
extended over lengths of 37 miles and 714 
miles, respectively. There have been eight 
major bridge works involving either new 
bridges or reconstructions, plus the installa- 
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tion of two rolling lift bridges at locks and 
various road reconstructions. New towns and 
villages have been created to replace those 
flooded by the “ power pool” and about 
6500 people have been rehoused. At the 
same time, the last extension of Beauharnois 
power station, totalling nearly 600M W (total 
installation 1670MW) has been carried out. 
Future extensions envisaged are the doubling 
of all the locks when traffic justifies it‘ 
extensive quays and dockside facilities at 
Cote Ste. Catherine, and a major power 
station at the Lachine Rapids. The estimated 
costs of those works already completed, i.e. 
purely for navigation and excluding the 
improvements at the Welland canal, is given 
as 300 million dollars for the Canadian 
works, plus 130 million dollars for the U.S. 
works. The estimated cost of the power 
generating works at the International Rapids 
(excluding entirely the Beauharnois power 
station extension) is 600 million dollars, 
divided approximately equally between the 
U.S. and Canada. 

Thus, the power and navigational works 
directly carried out for the Seaway project 
between Montreal and Prescott, altogether 
account for a cost of some 1030 million 
dollars. Improvement of the Welland canal 
has cost, in addition, 25,000,000 dollars. 
But other works, too, are involved in enlarg- 
ing the various Great Lakes ports on which 
large sums are being spent. 


EARLIER St. LAWRENCE CANALS 


It is considered by historians that Montreal 
owes its position and a good measure of its 
early influence and growth to the Lachine 
Rapids. The rapids were, in fact, the first 
obstacle to navigation encountered by Jacques 
Cartier in his search for the North West 
Passage and, because they formed the limit 


of ocean navigation, so the settlement of 


Montreal sprang up. The first attempt to 
circumnavigate them dates from 1700, when 
a canal of 18in depth was constructed at the 
Little River St. Pierre, near Lachine. 

In 1780 and 1804 short side canals of 2ft 
to 3ft in depth were constructed at the edge 
of the rapids. The huge freight-carrying 
“canots de maitre” of the fur-trading 
companies used these canals. In 1821 the 
first Lachine canal proper was undertaken. 
lt had a depth of Sft, but was deepened to 
9ft between 1843 and 1848. A second and 
last enlargement, between 1870 and 1883, 
provided a 14ft depth throughout. The 
Lachine canal, now 8} miles long, has a 
total lift of SOft and gives access from the 
Port of Montreal to Lake St. Louis. It will be 
practically completely superseded now that 
the Seaway canal has come into use. 

Considering now the Soulanges section 
which extends from deep water at the head 
of Lake St. Louis to deep water at the foot 
of Lake St. Francis, we find that between 
1779 and 1783, the Royal Engineers con- 
structed four side canals with locks 6ft wide, 
giving 2ft 6in depth to overcome the Cascades, 
Split Rock, Cedars and Coteau Rapids, in 
ascending order. The Beauharnois canal, on 
the southerly shore, built between 1842 and 
1845, replaced these earlier canals and 
provided 9ft navigation. It, in turn, was 
replaced by the present Soulanges canal on 
the opposite side of the river, begun in 1892 
and completed in 1899. It has five locks, a 
total lift of 84ft and provides 14ft navigation. 
The power canal at Beauharnois for the 
hydro-electric development was completed, 
to the first stage designs, in 1932, and gives a 
27ft channel, which is now available with the 
completion of the new locks. 

In the International Rapids section there 
is a total difference of water level of some 
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92ft which was overcome by a series of 
canals. The first of them, proceeding up- 
river, is where a 9ft canal was built between 
1834 and 1842 at Cornwall. This canal was 
enlarged to 14ft depth between 1876 and 
1900. Next in order upstream is the Farran’s 
Point canal, first built between 1844 and 
1847 and enlarged to 14ft depth between 
1897 and 1901. The Rapids Piat canal at 
Morrisburg, constructed at the same time 
as the canal at Farran’s Point, was enlarged 
to 14ft draught between 1884 and 1904. The 
last in the series of canals in this section is 
the Galop canal at Iroquois. Construction 
of this canal for 9ft navigation was com- 
pleted in 1848. This canal was later enlarged 
to 14ft depth and completed in 1908. 

Between Lake Ontario and Lake Erie there 
is a difference in level of 326ft along the 
Niagara River, its rapids and Niagara Falls. 
This is overcome by the Welland Ship Canal, 
which crosses the Niagara Peninsula 10 miles 
west of Niagara Falls. It is some 27 miles 
in length. The first canal here was built by a 
private company between 1824 and 1833 and 
had a depth of 7ft 6in. This canal was later 
taken over by the Government of Upper 
Canada and enlarged to 9ft depth between 
1842 and 1850. Its completion coincided 
with the completion of the St. Lawrence 
canals in 1848 and permitted vessels 140ft 
long, of 26ft beam and 9ft draught to ascend 
for the first time from Montreal to Lake Erie. 
Construction of the third Welland Canal was 
begun about 1873 and completed for 14ft 
navigation in 1887. It required twenty-six 
locks to accomplish the 326ft lift. 

In 1913 work was begun on the Welland 
Ship Canal. Construction was suspended in 
1916 but was resumed after the war and 
completed in 1932. The lift from lake to 
lake was accomplished with only eight locks 
as against twenty-six in the 14ft canal. Seven 
of these eight locks are 859ft long and one is 
1380ft in length. All are 80ft wide, with 30ft 
depth over the lock sills. Before the Seaway 
scheme had been started, the available depth 
was 25ft, although about 17 miles of the 
canal had a draught of 27ft. Dredging has 
now brought the entire canal to a 27ft depth. 


THE NIAGARA POWER STATIONS 


It will be seen from the foregoing that the 
principal sites for the generation of water 
power on the St. Lawrence River are at 
Lachine Rapids which have not yet been 
developed (corresponding to the first two 
locks of the Seaway) at Beauharnois (corres- 
ponding to the next two), and at the Inter- 
national Rapids section where the new power 
station has been built. At Niagara, there is, 
of course, another major source of power 
which has been progressively developed over 
many years. The most recent developments 
in this area include pumped storage schemes. 
On the Canadian side, hydro-electric develop- 
ment is complete, with the Sir Adam Beck 
Niagara Nos. | and 2 stations generating the 
great bulk of the power, but with a pumped 
storage station and reservoir built above the 
forebay of these two stations. On the U.S. 
side corresponding developments are under 
construction, with the main power station at 
Lewiston, and above it the Tuscarora pumped 
storage station and reservoir. We include 
later on some information about these 
schemes, along with a brief reference to the 
Welland Ship Canal. Thus, the exploitation 
of the St. Lawrence, both for navigation and 
power, is traced from the sea to the Great 
Lakes in a comprehensive way. 


HYDROLOGY OF THE ST. LAWRENCE 


A few leading figures for the hydrology of 


the St. Lawrence River should be included 
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a this introductory stage, to give an idea of 
the magnitude of the river, and the scope of 
its exploitation. Table I shows some of these 


TaBLe |—Hydrological Data for the St. Lawrence 
River 
Catchment area of St. Lawrence River 
and Great Lakes Basin ... : ; 
Area of the Great Lakes or 
Length of shore line of Great Lakes 
Surface levels of the Great Lakes : 
Lake Superior cand 
Lakes Huron and Michigan 
Lake Erie . 


295,000 square miles 
95,000 square miles 
8300 miles 


602ft above sea level 
580ft above sea level 
$72ft above sea level 
Lake Ontario on lege 7 . 246ft above sea level 
Flow figures for the St. Lawrence River : 
Extreme maximum monthly mean flow 315,000 cusecs 
Extreme minimum monthly mean 


flow ‘ ; . 154,000 cusecs 
Average flow ; : . 241,000 cusecs 
Controlled discharges from Iroquois 


dam : 
Maximum during navigation season 310,000 cusecs 


Minimum during navigation season 180,000 cusecs 
Minimum dependable flow during 
autumn and winter SA . 205,000 cusecs 
Flow ratio maximum : minimum 
Flow ratio with control at Iroquois 1-7 
Flow from Ottawa River : 
Maximum : : ; . 323,000 cusecs 
Minimum , 16,000 cusecs 


figures, including catchment areas and river 
flows. Apart from sheer size, the river is 
unique in the evenness of its flow, the ratio 
between extreme flows being about 2: 1. 
The natural reservoir of the Great Lakes is, 
of course, the governing factor in this 
regularity. So the St. Lawrence provides not 
only a major source of power and a facility 
for navigation, but also regulates itself quite 
effectively. In fact, no major attempt at 
creating storage on a large scale has been 
made in the Seaway project. The Iroquois 
dam offers a degree of control of the flow, 
so that some regulation of the output of the 
power stations below it is possible, and in 
particular, a “firm” flow is stipulated for 
the autumn and winter when the peak loads 
are highest. Nevertheless, all the Niagara 
and St. Lawrence River power stations are 
essentially run-of-river installations. 

The following points may be noted in 
explanation of Table I. The total length of 
*“ water highway ” which the Seaway scheme 
opens up is 2300 miles. The difference in 
level between Lakes Superior and Huron is 
taken up at an existing lock in the St. Mary 
River. However, no locks are needed 
between Lakes Huron and Erie, where the 
8ft difference in level is distributed through 
Lake St. Clair and the St. Clair and Detroit 
rivers. The only really large drop in the 
system, from Lake Erie to Lake Ontario, is, 
of course, taken up by the Welland Ship 
Canal. Below Lake Ontario, the St. Lawrence 
River extends 1200 miles to the sea. It may 
be considered virtually an extension of Lake 
Ontario for 68 miles to Chimney Point. 
From here, for 119 miles to Montreal, the 
river level drops from 243ft to 23ft above sea 
level. This drop is virtually concentrated in 
three short sections: the 44 miles Inter- 
national Rapids, the Soulanges Rapids and 
the Lachine Rapids, which, of course, corres- 
pond to the three major sites for the Seaway 
works and for power generation. The heads 
lost in these three reaches are respectively 
about 92ft, 82ft and SOft. The Ottawa River 
discharges partly into Lake St. Louis and 
partly into the St. Lawrence below Montreal; 
the discharge into Lake St. Louis is appreci- 
able only when the river is in flood. 

The flow figures quoted here are based on 
records which go back for almost a hundred 
years. Discharges were actually measured 
first in 1900, but discharge can be related 
fairly simply in the St. Lawrence to “ stage,” 
or level, and so earlier figures were obtained. 
Extensive hydraulic model studies were 
needed to supplement this recorded data of 
the rivers’ behaviour, and model investiga- 
tions were in fact carried out for each one of 
the important reaches of the rivers. This 
work, together with other interesting aspects 
mentioned here, such as the storage and 
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control problems at lroquois, will be referred 
to more fully in subsequent parts of this 
series. 


GEOLOGY OF THE SEAWAY ROUTE 

The geology of the St. Lawrence valley 
seems almost to match the unrivalled advan- 
tages of the hydrology of the river, in present- 
ing a favourable background for engineering 
works. To give a brief overall picture of the 
geology and soil mechanics of the Seaway 
project, we have abstracted the following 
general description from a paper* by Messrs. 
Peckover and Tustin, in which the very 
extensive exploratory programme of test 
drilling, &c., is described. 

** The St. Lawrence River valley has been 
subjected to at least two glaciations, followed 
by an inundation by the sea and, finally, 
uplift above sea level. During glaciation the 
bedrock surface was reduced in relief and 
dense glacial till laid upon it, ranging i 
thickness up to 100ft but usually of the order 
of 20ft to 30ft. 

** Till deposits of the first glaciation are 
found all along the Seaway route, but those 
from the second are found only in the Inter- 
national Rapids section and at scattered 
locations in the Lachine section. Between 
the two deposits, lacustrine clays and poorly 
graded sands and gravels are occasionally 
present. In the river bed, fines from the 
upper layer of till have been washed out, 
leaving a mixture of coarse sand, gravel and 
boulders. 

* During submergence by the sea, the till 
was covered by a deep bed of marine clay, 
capped with marine sand. As the land 
surface emerged above sea level, the sand and 
clay was removed by erosion except for local 
remnants, the most important of which are 
at Beauharnois and Cornwall along the 
Seaway route. 

“The till generally is a most useful con- 
struction material, as shown by its inclusion 
in nearly all dykes and its use as a seal on all 
rock cofferdams. It is a dense, well-graded 
soil mixture appearing with approximately 
equal silt, sand and coarse fractions in a 
typical sample. Wide variations occur in 
the proportions of silt and sand. 

‘“The marine clay found at Beauharnois 
and Cornwall is relatively weak and soft in 
its natural state and becomes very soft and 
sticky when disturbed by excavation. The 
weathered portion of this deposit is suitable 
for compacted fill. The unweathered portion 
may be considered as a general liability in 
construction operations. 

“The stability of the bed of the St. 
Lawrence River can be attributed to the 
resistance to erosion of the glacial till and 
the bedrock formations of which it is com- 
posed. The river flow is controlled at inter- 
vals by outcropping ledges of the more 
resistant rock. A _ series of rapids and 
intervening pools is thus formed between 
Cornwall and Montreal. The rapids of the 
river, skirted by canals and locks, are thus 
separated by broad reaches such as Lake St. 
Francis and Lake St. Louis which require 
only dredging for improvement for naviga- 
tion. 

** Bedrock which occurs along the river 
between Lake Ontario and Montreal is 
mainly sedimentary. Igneous rock is found 
in the ‘Thousand Islands section and as 
intrusions in some of the sedimentary beds. 
The latter include shale, limestone, dolomite, 
sandstone and various combinations of these. 


Soil and Foundation Problems of the St. ‘Lawrence Seaway 
Project by F. L. Peckover and T. G. Tustin, The Engineering 
Journal (published by the Engineering Institute of Canada), 
Vol. 41, No. 9, September, 1958. The Engineering Journal 
has published a considerable number of articles, contributed by 
Canadian engineers engaged on the Seaway construction, during 
the past few years. 
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From the viewpoint of foundation quality, 
the bedrock is relatively free from large fault 
zones or folding. Bedding is generally 
horizontal with local dips not exceeding 
10 deg. 

“The limestone and shale from channel 
excavation were used extensively in embank- 
ment and dyke construction. The shale is a 
cemented non-plastic rock which disintegrates 
into angular particles on exposure to air. 
Since broken shale was readily available for 
use in pervious zones of the dykes, detailed 
studies of old shale dumps in the area were 
made. These confirmed that weathering of 
the shale does not reduce it to an impervious 
condition. 

* In the course of design and construction, 
the problems encountered have touched on 
almost every aspect of the soil and foundation 
field. The nature of the work, however, laid 
heavy emphasis on problems of excavation, 
construction of fills, the stability of slopes, 
ground water and drainage, and foundations 
for large structures. Other problems were 
generally offshoots of these major con- 
siderations.” 

LEGISLATION FOR NAVIGATION AND POWER 

Special legislation was enacted both in the 
United States and Canada to form official 
bodies with the power to carry out the 
various constructional works. On _ the 
Canadian side, the responsible agency is the 
St. Lawrence Seaway Authority. The parallel 
agency in the United States is the St. Lawrence 
Seaway Development Corporation. These 
two organisations are responsible specitic- 
ally for the navigational aspects, and not for 
hydro-electric power, and they are em- 
powered by respective legislation in the two 
countries to co-operate with each other, first 
in design and construction, and then in 
operation and maintenance of the Seaway. 
In practice there is a difference in the pro- 
cedure of the two, in that the Authority 
employs its own engineering staff, and has 
directly carried out the design of its sections 
of the Seaway and supervised the construc- 
tion, under the direction of its chief engineer, 
Mr. A. G. Murphy. The Corporation, 
however, appointed the U.S. Corps of 
Engineers as its agent for design and con- 


837 


struction, and as consulting engineers Messrs. 
Uhl Hall and Rich. 

Hydro-electric development in the Inter- 
national Rapids section also involved both 
countries, and here the responsible Canadian 
organisation is the Hydro-Electric Power 
Commission of Ontario. The correspond- 
ing organisation in the United States is the 
Power Authority of the State of New York. 
Again, these two bodies have co-operated 
together, and with the two navigational 
bodies, to ensure designs which satisfy both 
interests. The Power Authority of the State 
of New York was, in fact, created for this 
special purpose of utilising U.S. benefits 
from the major source of water power at 
Cornwall. The water power resources at 
Niagara are also the responsibility of these 
two organisations. Further down the river, in 
the Canadian part of the scheme, the Seaway 
is being built in conjunction with another 
major power station at Beauharnois, and a 
site for a third exists at Lachine. In this 
part of the river the power potentialities are 
the responsibility of the Quebec Hydro- 
Electric Commission. 


TOLLS 


[Two major factors which encouraged the 
promotion of the Seaway (apart from 
general economic growth) were doubtless 
(a) increasing demands for electrical power, 
and (4) plans for exploiting the vast iron-ore 
resources in Labrador and refining them 
at the U.S. industrial centres around Chicago. 
But many other factors could be cited to 
justify the existence of the Seaway. How- 
ever, in common with most projects which 
aim at a fundamental change in economic 
circumstances, the precise scale of benefit 
which will accrue from its use had proved 
difficult to estimate, and of course all the 
controversy about the merits and need for 
the Seaway centres on this very point. 

The decision was taken at an early stage 
that the Seaway should pay for the cost of 
its construction by exacting tolls from 
vessels using it. A commission was 
appointed to examine how the tolls should 
be fixed, and it published its report last June. 
The toll system aims at _ simplicity, 
and encouraging traffic, and appears 
to compare very favourably with the charges 





Fig. 3—The Seaway entrance, showing the raised Jacques Cartier a reclamation on the South shore 
Laprairie basin 


and, in 


the background, the St. Lambert lock and the 
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made on other major canals. But, as the 
critics have pointed out, it remains to be 
seen whether the cost will actually be 
recovered in this way. A composite toll 
system is used, the major items in which 
are enumerated in Table LI. 


THE CONSTRUCTIONAL PROBLEM 
The Seaway has evoked a great number of 
superlatives from those who have described 
it. Generally, the opinion is held that it is 
the largest scheme of its kind which has ever 


Taste Ul—Principal Items 


A charge per gross registered short ton 
A charge per short ton of cargo 
Bulk cargo 
General cargo 
A charge per passenger 
Minimum charges 
Pleasure craft 
Other vessels 


Tasie Il—Principal 


Lachine 
Soulanges 
Lake St. Francis 
Internationa! Rapids 
Canada 
United States 
Welland Cana! 


Totals 


Navigational Facilities of the 
St. Lawrence Seaway 
Depth of navigation channel : 
Minimum bottom widths of channel : 

Straight length between embankments 

On curved lengths between embank- 

ments 

Straight lengths with one embank- 

ment submerged 

Dredged width for submerged channel 
Minimum radius of curvature 
Minimum distance between 

reversals 
Maximum current in river reaches 
Overhead clearance 
Lock dimensions 

Length 

Breadth 

Depth over sill : 
Duration of norma! ice-free navigation 

season 
Maximum dimensions of ships using the 

Seaway 
Normal usage 


Tasie IV 
27ft 

200ft 
300ft 


300ft 
450ft 
s$000ft 
curve 

1320ft 
4ft/sec 
120ft 


768ft 
80ft 
Of 


74 months 


71Sft by 72ft 
by 25ft loaded 
draught 
Special schedule 730ft by 75ft 
Power Potentialities of the St. Lawrence 
and Niagara ‘Rivers 
j 
Ultimate potential 
installed 
capacity, MW 


TaBLe V 


Power sitcs 


750 
1670 
1640 


Lachine Rapids 
Beauharno's 
Internationa! Rapids 
Niagara River 

U.S 2190* 
Canada 1762* 
“Power production is regulated by treaty at Niagara, and 
100,000 cusecs is maintained over the Falls on summer days 

* Including, in each case, the capacity of a pumped storage 
plant of 240MW on the U.S. side, and 170MW on the Canadian 


side 


Taste Vi—Comparison of the Seaway with 14ft 
Navigation Completed in 1908 
Canals now 


Seaway superseded 


14ft* 

| 21t 
ft -270ft ~ 45ft x 14ft? 
3000 tons 


Depth 27ft (later 30ft) | 

Number of locks 74 

Size of tocks 

Approximate 
capacity of vesse!s 

Traffic capacity 
season 

Journey time between 
Montreal! and Prescott 


768ft « BOft 
maxkimun 25.000 tons 
per 345.000.000 to 12,000,000 tons 
50_000,000 tons 


18 hours 30 hours 


* 25ft at the Welland canal and from Lake Ontario to Prescott. 
in the Great Lakes 25ft for down-bound vessels, 21ft for up- 
bound vessels. For navigation in St. Lawrence River below 
Montreal the depth of the dredged channel below low water 
is 35ft and its minimum width SSOft ; 

+ Not including the Welland Ship Canal; this canal has 
seven locks, with dimensions of 859ft by 80ft by 30ft, operating 
between levels 246ft and 572ft above sea level 
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been undertaken. Here we give some idea 
of its magnitude and scope by listing in the 
accompanying Tables III-VI (a) the require- 
ments for navigation ; (5) the potentialities 
for power generation ; and (c) the principal 
constructional quantities. We also tabulate 
the facilities for 14ft navigation which the 
Seaway supersedes, for comparison. 

Note particularly the estimated figure for 
traffic using the Seaway each year. This 
figure relates to the constructional works 
now completed, and it remains to be seen 


of Composite Toll System 


Tolls 
Lake Ontario 
to or from 
Lake Erie 
(Welland Canal) 


Montreal 
to or from 
Lake Ontario 


Complete transit 


Total 
Doilars Dollars Dollars 
0.04 0-02 0-06 
0-42 
0-95 
7-50 


0-02 
0-05 
4-00 


16-00 
32-00 


0:40 
0-90 
3-50 


30-00 
60-00 


28-00 
14-00 


Quantities for Construction of the St. Lawrence Seaway) 
Note : This table includes the navigation works only, and not the St. Lawrence power scheme 


Steel, 
tons 


Concrete, 
cubic yards 


Wet 
excavation, 
cubic yards 


Dry | 
excavation, | 
cubic yards | 
910,750 | 
625,000 


19,150 
15,025 


38,594,050 7,200,000 
5,595,000 


4,400,000 
7,004,000 282,300 700 
4,870,000 1,030,000 19,900 
1,659,500 ut 


54,775 


4,719,400 
25,060,000 
661,000 
2,849,059 


74,629,450 | 25,133,500 | 
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whether it will soon be reached and whether 
or not it will prove necessary in the near 
future to “‘ twin” the seven locks. If so, 
the “ twinning ” near Cornwall will be done 
on the Canadian side to provide an all- 
Canadian canal. 

From the engineering point of view, the 
constructional work has involved a tremen- 
dous concentration of contractor’s plant 
and workpeople. At the peak period of 
construction over 20,000 people were em- 
ployed on the project as a whole. In the 
design stages, a corresponding effort was 
needed on the technical side ; as far as the 
Canadian work was concerned, the scope 
of the soil testing and soil mechanics pro- 
gramme, on the one hand, and of the various 
hydraulic model investigations on the other, 
are considered to have been unprecedented. 

Generally speaking, however, the most 
difficult engineering problems were of organi- 
sation and hinged particularly upon keeping 
progress up to schedule. The constructional 
programmes set out in many of the major 
contracts were very tight, and the paramount 
importance of keeping up to their require- 
ments was the dominant factor of the work. 
Otherwise, the Seaway did not present undue 
engineering problems ; its route was largely 
fixed by the topography of the St. Lawrence 
(except in the International Rapids section, 
where political considerations influenced it) 
and good quality rock was met with for the 
foundations of most of the major structures. 

In ensuing parts of this series, it is our 
intention to describe in greater detail, the 
specific engineering tasks involved in con- 
structing the various individual works of 
this series of vast projects. 


(To be continued) 


7000-ton Magnet for 7GeV Proton 
Synchrotron 


A 7GeV proton synchrotron is under construction at the Rutherford High Energy 
Laboratory (Harwell) of the National Institute for Research in Nuclear Science. 
The 7000-ton electromagnet for this particle accelerator is being built by Joseph 
Sankey and Sons, Lid., Wolverhampton. It is a ring-shaped magnet 160ft in dia- 
meter and for ease of transport and installation it is being built in 336 sectors, to be 
completed at the rate of one a day. Each magnet sector is built up of forty-five 
silicon steel plates, \Oft Sin high by 9ft 3in wide, making a 124in stack with a 4 deg. 
taper to suit build-up into a ring. A full description of the procedure for manufac- 
turing this magnet is given here. 


HE 7000-ton electromagnet core for a 
7GeV (i.e. 7000MeV) proton synchrotron 
is being built at the Wolverhampton works 
of Joseph Sankey and Sons, Ltd. This 
proton synchrotron, which will be the most 
powerful particle accelerator in Great Britain, 
is under construction at the Rutherford High 
Energy Laboratory, Harwell, of the National 
Institute for Research in Nuclear Science. 
Its principle of operation is the same as 


that of its predecessors, a notable example of 


which is Birmingham University’s 1000MeV 
proton synchrotron* which was, at the time 
of its completion, one of the largest par- 
ticle accelerators in the world. Briefly, the 
principle is that protons at energies of about 
15MeV are injected by a small linear accele- 
rator into a large evacuated torus. These 
particles are further accelerated by h.f. 
electrostatic impulses applied at regular 
intervals around the torus. They complete 
several million circuits of the torus and, 
while their energy increases throughout the 
process, they are subjected to a controlled, 
rapidly increasing magnetic field which keeps 
* Tre Encineer, February 20, 1953, page 271. 





them effectively in a circular orbit. When 
the particles have reached their maximum 
velocity (about 0:990c) they are projected 
tangentially at a target. This bombardment 
of the nuclei in the target produces secondary 
emissions which are the object of study. 

Excitation of the magnet is produced by 
a water-cooled copper winding, the heat 
dissipated being 3MW. The main insulation 
consists of impregnated mica silk tape, with 
an outer tape of ‘ Terylene,” the whole 
being designed for an applied voltage of 
14kV. At the point of injection from the 
linear accelerator into the torus the particle 
energy is ISMeV. The corresponding field 
is 300 gauss and this field is increased to 
14,000 gauss in 0-7 second, while the particle 
energy is raised to 7GeV. The peak current 
is about 9000A. This excitation will be pro- 
vided by a twin-motor alternator set, each 
unit consisting of a slipring induction 
motor driving a 60MVA (nominal rating) 
alternator and a flywheel. 

In the accompanying cut-away view (Fig. 1) 
of a model of the Harwell proton synchrotron 
the equipment for particle injection is repre- 
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Fig. 1—Sectional model of 7GeV proton synchrotron. The 160ft diameter magnet core weighing 7000 tons, 


can be seen in the centre and the 15MeV injector on the left. 


The path of the proton beam is indicated 


by white lines 


sented on the left and the ejection is repre- 
sented by white lines, simulating the beam, 
emerging from the torus towards the right. 

It will be seen that the magnet consists of a 
ring divided into eight equal arc-shaped 
parts separated from each other by eight 
acceleration zones. Each of the eight sectors 
is built up of forty-two wedge-shaped sectors. 
Each of these component sectors is 10ft Sin 
high by 9ft 3in wide by 124in thick (with 
4, deg. taper on each face to fit) and is built 
up, as explained below, from forty-five 
silicon steel plates. In each plate there is a 
window (Fig. 2) which provides the finished 
magnet with a channel to accommodate the 
pole pieces, the magnet winding and the 
torus. Great accuracy is required in the 
dimensions and levelling of this channel 
(within 0-00Sin of true plan position), in the 
completed magnet. Some of the manufac- 


Fig. 2—Two of the 336 magnet sectors required for 
the 7000-ton magnet core of the 7GeV proton 
synchroton at Harwell 


turing precautions needed to produce this 
accuracy are detailed in the following 
description. 

Plates ({in and 4in thick) made of 
1 per cent silicon steel are each marked for 
cast, ingot and position of ingot. These are 
stored and then drawn from stores in such a 
manner as to “ randomise ” variations within 
each cast. A pair of plates are selected and 
inspected for thickness variations, lamination 
(or pipe) and surface defects ; two sides of 
each plate are sheared at right angles, the 
rough profile of the magnet throat is flame- 
cut out. A magnetic head working from a 
dowelled template controls the profile shape 
which is cut at 120ft per hour in jin plate 
and 84ft per hour in 4in plate, using */gin 
and jin nozzles respectively. This profile 
leaves jin for final machining. 


MANUFACTURE OF MAGNET SECTOR PLATES 


When inquiries were first made about the 
fabrication of the magnet sectors out of 
1 per cent silicon low carbon electrical steel, 
using jin thick laminations and 4in thick 
cheek plates, it was realised that two 5ft 
plates would have to be welded together, as it 
was impossible to obtain 10ft wide plate. 
The specification required weld metal to be 
approximately the same chemical analysis 
with 90 per cent of the mechanical properties 
of the parent plate. The plates after welding 
must be flat without any puckering ; welding 
must be to full penetration, and no under- 
cutting at the edge of the welds and no 
thinning down of the plate would be permis- 
sible after the penetration and reinforcement 
weld metal had been removed by grinding. 

To meet this specification, a special elec- 
trode and a welding jig with heavy clamping 
were needed and provision was necessary for 
presetting the plate to allow for welding 
distortion. As it was difficult commercially 
to obtain | per cent silicon wire, the choice 
of the welding process was limited to sub- 
merged arc or a continuous electrode, where 
the silicon could be added in the flux. At 
this stage, Quasi Arc, Ltd., was consulted 
about the possibility of making a continuous 
electrode to give a | per cent silicon content 
to be used with their CO, process. In a few 
weeks an electrode was developed and test 
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welds were made and approved by Harwell. 
When the order for the magnet sectors was 
placed with Sankeys, the Quasi Arc Company 
was invited to design a welding jig to weld 
the two Sft plates together. The design 
agreed upon has a total clamping pressure o! 
60 tons, distributed to twelve individual pads 
of 12in length, the bed girder being able to 
withstand these forces without distortion. 
Four removable water cooled copper backing 
bars were made with a camber for the correct 
amount of plate deflection to off-set welding 
distortion. 

The close square butt type of weld prepara- 
tion is used. Fusarc 8 S.W.G. continuous 
electrode is used as the filler material with a 
current setting of 540A at 28-30V. Welding 
speed is approximately |7in per minute and 
full joint penetration is achieved; the 
cambered copper backing bar is also grooved 
(fin by yin) to assist in this connection. 
With the 4in thick plates close square butt 
joints are again used, one pass being made 
from each side. The 4in plates are turned 
over for welding both sides in a special 
purpose manipulator designed by Sankeys. 

After early troubles with transverse cracks 
and fissuring attributed to the high silicon 
and low manganese content of the steel, a 
satisfactory electrode was evolved and the 
weld metal analysis was approved by Harwell. 
*“Ardrox’”’ dye penetrant is used as an 
inspection method. 

Weld dressing is in two stages : a mecha- 
nised grinder takes off the gross excess, 
followed by pneumatic hand tools using 
Tryolite 9in discs to finish and polish. Close 
control is exercised to stop undercutting 
below the plate surface. 

Annealing.—After plate preparation the 
plates are annealed to flatten them, homo- 
genise their structure and optimise their 
electrical properties, by heating a stack of 
plates in a bell type furnace to about 800 deg. 
Cent. and cooling. 

Twelve months’ development work was 
required to establish a satisfactory annealing 
process. Difficulty was experienced with 
buckling of the plates because of their size. 
In the early stages twenty-six thermocouples 
were placed at various positions in the stack 
of plates to enable a satisfactory thermal! 
pattern to be devised. At first, very slow 
heating and cooling rates (about 3 deg. Cent. 
per hour) had to be maintained to avoid 
distortion, but each anneal then took about 
one month. . Eventually, the thermal cycle 
was reduced to two weeks.. The furnace 
system consisted of the main bell elements to 
heat the sides of the plate stack (leaving the 
corners clear), hearth elements and a specially 
developed throat heating block (Fig. 3). 
These three groups of elements are controlled 
individually to keep the thermal differences 
within predetermined limits. 

After trying various forms of cooling hood 
a design was adopted having an insulated 
cover with an air gap between the inner shell 
and the insulation layer. By operating flaps 
at the bottom of the sides of the hood and 
on the outlets on the top of the hood, it is 
possible to regulate closely the rate of flow 
of air through the gap, and thus govern the 
rate at which the temperature of the stack 
falls. It has been found possible to reduce 
the cooling time under this cooling hood from 
five days to three days and so meet production 
rates. 

Another difficulty was that the plates are 
thicker in the centre than at the edges, 
causing them to be barrel shaped—a charac- 
teristic originating from the rolling mill. 
To correct this defect, the thickness at six 
positions on a representative number of 
plates from each cast was measured and 
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Fig. 3—Magnet laminations stacked, with crown compensation strip at the 

edges, on a flat base of lin mild steel plate, level to within jin over the whole 

area of 100 sqnare feet; the full charge weighs 80 tons and is 4ft 3in high. 
One of the special throat heating blocks is being lowered into position 


compensation allowed for this crowning 
effect. As the amount varies from cast to 
cast, tables have had to be made for each 
amount of crowning varying from 0-002in 
to 0°0i2in. Compensation is effected by 
inserting at specific positions within the stack 
of plates, pieces of cold reduced strip, 0-013in 
thick and widths varying from 3in to 18in. 
They fit into the gaps on the edges of the 
plates and support them when they become 
plastic at the higher temperatures. 

The production annealing process is now 
as follows. The plates are placed on a flat 
base of lin thick mild steel plate, level to 
within jin over the whole area of 100 square 
feet, and are stacked together with the com- 
pensation strip to a height of 4ft 3in. The 
full charge weighs about 80 tons. Twelve 
thermo-couples are then placed in the charge 
and the throat heating block lifted into 
position. An inner cover of 17 per cent Cr 
steel is then placed over the charge, forming a 
sand seal at the bottom, and nitrogen gas 
is introduced to prevent oxidation. The bell 
furnace, having resistance elements around 
the four walls and weighing about 20 tons, 
is then placed over the charge. Together 
with the base elements and those on the 
throat heating block the rating is about 
500k W. 

The temperature of the charge is then 
raised slowly to reach the final temperature 
of about 800 deg. Cent. in eight days, all the 
hearth elements and throat blocks being 
automatically regulated by programme con- 
trollers. At this annealing temperature the 
plates are roughly lin longer and wider than 
they were at room temperature. Cooling 
then takes place, first, in the furnace and then 
under the variable insulation cooling hood. 
Ihe complete cycle from when the furnace is 
placed on the charge until the cover is 
removed takes about sixteen days. 

When the anneal is completed, each plate 
must be flat to within #in over the whole 
area, otherwise the fabricated sector will not 
be sufficiently flat. When annealed the 
plates develop a permeability as follows : 

B in Kilogauss H in Ocrsteds 
10 About 34 
13 About 6 


is About 10 


18 About 90 


The coercive force developed is 1-5 to 2-0 
oersteds. 

** Randomisation.”"—A sector must contain 
plates from at least five casts, and these must 
come from at least four different annealing 
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charges, with all three annealing positions 
(top, middle and bottom) represented, and 
all positions within the ingots included. The 
ingot positions follow automatically from 
the initial ** randomisation ”’ in the prepara- 
tion bay. From the annealing furnaces the 
plates are placed on the “ randomisation ” 


beds. There are fifteen beds in three rows of 
five and any one cast must go on a set of 


three beds. The annealing charge is divided 
into. three parts—top, middle and bottom- 

with all the tops of the various charges going 
in one row of five beds, all the middles in 
another row, and the bottoms in the other. 
A sector is drawn off the beds, using magnets 
on an overhead crane, by taking one sheet 


off each pile in turn going down the rows of 


five. 

Shearing.—All\ four sides are sheared true 
and square to each other to a --1/s9in toler- 
ance. This close tolerance is held by careful 
attention to the stops and shear blades and a 
strict sequence of shearing as follows : first 
shear to form a straight edge upon one side 
stopping from the throat area ; second shear 
to form a parallel to the first side, stopping 
from the first cut ; third shear to form two 
right angles, stopping from the throat area 
again ; fourth shear to complete the square, 
stopping from the third cut. 

Drilling.—Two Asquiths 7ft o.d. 2 type 
radial drills are installed and equipped with 
a nest of locations for a half sector’s worth 
of plates as received from shearing. These 
locations provide a base for a large drilling 
jig capable of locating fourteen holes at one 
setting. 

Defray.—After a good deal of experi- 
mental work a special procedure has been 


devised to ensure that the surface finish of 


the plates should be to a very high standard. 
Using an overhead crane fitted with lifting 
magnets the plates are placed upon a table 
which is 30in above floor level. Then 
an electrically-operated sanding machine 
equipped with cloth based silicon carbide 


abrasive strip is passed across the surface of 


the plate in two directions. Next the plate 
is transferred to a second table for the 
deburring of all the holes and edges with 
Consolidated Pneumatic portable sanders. 
D.R.N.S. Insulation.—After a sector has 
been ‘* defrayed ”’ and passed by inspection 
the plates are placed in a steam coil-heated 
soaking pit. After twenty-four hours the 
temperature will have risen to approxi- 
mately 80 deg. Cent. The plates are taken 
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Fig. 4—On nearest of three magnet building beds side plates are being welded 

on to insulated laminations to form completed magnet sector before machining. 

The laminations are held flat by 50 tons of weights equally distributed over 
the sector. On the third building bed each lamination is being insulated 


out of the pit singly by an overhead gantry 
hoist fitted with magnets. Here again the 
operation has been made self-contained to 
ease the load on the overhead cranes. The 
plates are placed on the extended piston rods 
of four air cylinders attached to the platform 
of a recording Avery scale. The weight of 
each is recorded by the Inspection Depart- 
ment. Each sector contains forty-two or 
forty-three {in laminations with or without 
one ¢in lamination. The weight can be con- 
trolled to +2521b on a total weight of 
41,944 |b (18} tons) by varying the number 
of laminations at this point, i.e. +4 per cent 
by weight. 

After weighing, the plates are lowered by 
the air cylinders on to a chain conveyor 
taking them through an automatic spray 
booth. Here they are sprayed with an 
insulating coating of D.R.N.S.f on the top 
side. Tne heat of the plates dry the coat- 
ing and as they pass out of the booth the 
D.R.N.S. is hardened by the direct heat 
from gas jets. 


MAGNET SECTOR BUILDING 

As there is a three-day building cycle 
three building beds are installed to allow 
for a continuous flow of work. The sectors 
are built in a horizontal position on a bed 
shaped to suit the final shape of the side of 
the sector. The shape of the sectors is 
influenced by the amount of crown in the 
half plates and the design also calls for added 
inter-lamination insulation around the throat 
area. 

The first 4in plate is brought by overhead 
crane with magnets from the D.R.N.S. 
stockpile to a building bed. After careful 
inspection the plate is covered with insulating 
paper, narrow crown compensating paper is 
placed along the two edges and varnished, 
and the additional insulation is coated with 
resin placed around the throat area. The 
other plates, treated in the same way are 
stacked, finishing with 4in plate. 

As each plate is assembled an electric 
resistance reading is taken with an Avo 
meter between each pair of adjacent plates. 
Fourteen insulated tie bolts are inserted and 
tightened to 20ftlb with a torque wrench. 
A separate shaped grid is positioned on top 
of the sector and 50 tons of weights 


+ D.R.N.S. is the name given to a patented insulating coat- 
ing developed by Sankey’s Bankfield works for application to 
electrical laminations. It is stated to be able to withstand tem- 
peratures up to 800 deg. Cent., to be no impediment to subse 
quent welding and to be unaffected by water or transformer oil. 





May 29, 1959 


distributed equally on the grid (Fig. 4). 

Thickness checks of the sector are now 
taken. Thickness within the throat area 
must be within 12-710in and 12-860in, and 
along the back and edges it must not exceed 
12:500in. An electric heater is placed 
within the throat to accelerate the curing of 
the resin overnight. Side plates are welded 
in position, 80 per cent of the welding is done 
at this stage. The weights and grid are 
removed, the tie bolts are tightened to 
100ft lb torque and a rapid curing resin is 
applied to the nuts to lock them in position. 

The bed is then raised upright by the 
25-ton crane and the sector removed to a 
finish weld station at the extreme end of the 
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(4) Two 24in by I4in slots are rough and 
finish machined in throat to a tolerance of 
+0-030in. 

(5) The active faces of the throat are 
finish machined to a tolerance of --0-0005Sin 
and total tolerance of 0-004in on parallelism 
of the two faces relative to one another 
(Fig. 5). 

(6) Four pads are machined on the front 
of the sector to provide an accurate datum 
for fixing coil brackets. 

The main points which called for a great 
amount of development work in establish- 
ing techniques are as follows. Each sector 
must age for at least eight days before any 
machining is attempted. No burrs between 


Fig. 5—Active area of throat of 20-ton magnet sector being finally machined to a tolerance of plus or 
minus 0:005in and a total tolerance of 0-004in in parallelism of the two faces 


building bay. Here the welds that were out 
of reach on the building bed are completed. 
The sector is then sprayed with grey paint 
and stands for seven days before machining. 

All subsequent operations are done with 
the sector vertical. The coil brackets and 
lifting lugs are fabricated as a sub-assembly 
where the rutile iron powder type of manual 
electrode is used. These electrodes have 
high metal recovery and fast deposition 
rates with a low hydrogen content weld 
metal deposit ; here also preforming of the 
plates is used to offset welding distortion. 
Side plate welds are made in two passes, 
using °/sin diameter Lincoln “ Multiweld 
O.V.” electrodes. Welding of the coil 
brackets to the magnet sector is done after 
the sector has been finally machined; this 
weld has to be full penetration which calls 
for double Vee preparation with a 95 deg. 
included angle. 

Machining.—The following sequence of 
machining operations is carried out on the 
completely fabricated sector. 

(1) The active section of the throat is 
machined to within 0-020in of finished size 
and to a tolerance of +0-005in. 

(2) The rear section of the throat is 
rough and finish machined to a final tolerance 
of +-0-015in. 

(3) Taper (4 deg.) is machined on rear of 
sector for full height of 10ft Sin to a toler- 
ance of 5 minutes on angle and +0-000in 
—0-020in thickness. 


laminations are permitted as they would 
cause electrical short-circuiting. The mini- 
mum amount of clamping is employed, 
otherwise distortion takes place. Two fixed 
clamps only are used, all others being 
adjustable. For the final machining of the 
active face, the sector is held with scarcely 
any clamping whatsoever. 

The temperature of the sector must be 
constant throughout its mass within 0-75 deg. 
Cent. It is found that any variation greater 
than this amount will cause movement in the 
extremity of the throat of up to 0-002in per 
1 deg. Cent. An allowance of 0-00025in has 
to be made on the 23-000in throat gap dimen- 
sion for every degree above or below 20 deg. 
Cent. 

For all operations (except the 2-Sin by 
1-Sin slot machining) 14in diameter face 
cutters are used, employing tungsten carbide 
blades. For rough machining the throat ten 
negative-rake blades are used, each blade 
being mounted progressively. For machining 
the half-degree taper on the rear of the sector, 
the same cutter is used. For final machining 
the throat seven positive-rake blades are 
used and are mounted in line. To ensure 
freedom from burrs, a freshly ground cutter 
is used for each sector. For the slot machin- 
ing a Clarkson slot mill is used. 

Coil Bracket Assembly.—After the sector 
has been completely machined the coil bracket 
assemblies (two) are jigged in position and 
sequence welded in place. The sector must 
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then stand for at least twelve hours to allow 
the heat of welding to dissipate. It is then 
given a final coat of paint and taken by crane 
to the final inspection stand, where a complete 
dimensional check is made. A coat of strip- 
pable lacquer is given to the machined 
surfaces and the sector is completed ready 
for despatch to A.E.R.E., Harwell, by road 
transport. A completely enclosed holding 
fixture is provided for this journey. 

Inspection—Twelve inspectors are em- 
ployed to ensure that all drawing and specifi- 
cation requirements are met. Final inspec- 
tion of the magnet sector is carried out with 
the sector vertical. It is set up with the mean 
plane of the bottom throat face horizontal 
within 20 seconds of arc, the back taper 
faces being not more than 0-030in out of 
vertical, measured over the height of the 
sector. 

A series of twelve readings are taken 
between the jaws of the throat on the 
23-000in --0-005in, after clinometer readings 
for flatness of 0:004in have been established 
Thermometer readings (three) are taken at 
back of throat and again (six) at back of 
sector, ensuring the difference between indi- 
vidual readings in any group does not exceed 
0-75 deg. Cent., and that the average of all 
readings in the three groups of three must not 
be more than 0-75 deg. Cent. 

To emphasise the need for these very tight 
tolerances we append a short description of 
the installation procedure. 

ALIGNMENT OF THE MAGNET AT HARWELI 

The geometric alignment of the magnet 
of the proton synchrotron presents unusual 
problems in surveying and metrology because 
of the high standard of accuracy which must 
be achieved over appreciable distances to 
maintain the plane of rotation during com- 
mencement and completion of bursts of 
protons. This accuracy can be affected by 
sinking or tilting of the magnet foundation 
monolith, or by distortion of the monolith. 

In addition, it is necessary to locate with 
accuracy not only the angular and radial 
position of each sector, but the height and 
tilt of each relative to any other. Further- 
more, once the magnet is set up and the coils 
and vacuum chambers installed, no realign- 
ment of the magnets is contemplated unless 
there is a significant loss of beam power. 

The first precise survey which wiil be carried 
out as soon as suitable conditions exist in 
the magnet room, will start from construction 
survey marks. Especially designed instrument 
stands will enable a precision theodolite or 
‘“ Invar ” tape measuring gear to be set up 
vertically over the marks by the use of optical 
plummets. The surveyors will record the 
measured lengths and angles and extract the 
data required by the National Physical 
Laboratory who will, using a “* DEUCE” 
computor, establish the corrections necessary. 

In the first survey the position of the sole 
plates to which the magnet sectors are bolted 
will be surveyed. The method of establishing 
the true position of each of the primary datum 
points will be first used to position, in the 
floor pockets, datum plates with a fiduciary 
bolt which will then be grouted in position 
above the construction mark steel plates. 

The second survey will determine the true 
position of the fiduciary bolt, but the correc- 
tion will be applied to position correctly an 
adjustable datum socket bolted to each datum 
plate. The adjustable datum sockets have a 
conical seating to receive a partial sphere 
with a concentric graticule which will be 
viewed by an optical plummet. When the 
adjustable datum socket has been correctly 
set the sphere will be removed and a suitable 
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cover plate placed in position to protect the 
datum socket. 

It is anticipated that each primary datum 
point will be established to within 0-00Sin 
of its true plan position 

During the foregoing process the relative 
heights of all the primary data will be 
established by placing in the datum socket 
an Invar staff with a spherical end and deter- 
mining the differences in level by means 
of a precision *“ dumpy ™ level. Forty-four 
observations will be made on the twenty-four 
primary data and the results processed by 
* DEUCE ” at the N.P.L. to yield corrected 
values of the height differences with reference 
to one point which has been selected as a 
datum. 

After the second survey, further surveys 


Romford Gas Reforming 


Plant 


The gas reforming plant of the North Thames Gas Board was 
recently officially opened at the Romford Gas Works. This 
plant is fed with refinery gas from Shell Haven and Coryton, 
and it will also use methane imported in liquid form from the 


United States. 


works was 5,000,000 cubic feet of gas a day; with the new 
reforming plant and oil gasification plant its capacity has been 
increased tenfold. A paper describing the plant was read at 
the summer meeting of the Institution of Gas Engineers by 
Dr. J. Burns, the chief engineer of the North Thames Gas 
Board, and Mr. E. R. Stewart, the station engineer. 
reproduce abstracts from this paper. 


HE North Thames Gas Board, in its 
position remote from the coa}fields and 
dependent upon supplies of coal from the 
North East Coast, recognised the ill-effect 
that successive coal price increases were 
having on the economics of gas manufacture 
and sought to devise ways and means of 
checking its rising costs. The Board had 
much previous experience in the conversion 
of oil to gas, and investigations into the 
possibilities of using raw materials from two 
big oil refineries at Shell Haven and Coryton 
made it apparent that the most suitable raw 
material on offer was refinery gas in quantities 
worthy of attention. There were many 
factors to consider on the best method of 
using this new raw material. It was clear 
that the gas would have to be transported to 
the nearest suitable point in the Board’s grid 
system at Romford, some 17 miles away. 
Then came the decision as to whether refinery 
gas should be converted into town gas on 
site at the refineries, or whether it should be 
transported in its rich form to the grid for 
reforming. The factors affecting the decision 
to transport the gas from the refineries to the 
grid in its rich form are worthy of comment. 
in the first place, the costs of transmission of 
gas of high caloritic value are lower ; 
secondly, the acceptance of high calorific 
value gas allows of its use for different pur- 
poses, which gives a degree of flexibility 
with more overall economic operation. Thus, 
it can be used : 
(i) For direct reforming to 500 B.Th.U. 
per cubic foot. 


The original productive capacity of this 
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will be carried out as required to check the 
stability of the monolith. In these surveys 
the graticule sphere will be used during the 
measurement and correction phases. 

The dimensional stability of the monolith 
may be affected by shrinkage of the concrete 
during curing, which is a long process in 
massive structures ; by temperature changes, 
and by deferred creep caused by the stresses 
imposed by the very substantial loads, due 
to the weight of the magnets and the weight 
of the roof and thick earth cover. 

To assist in assessing these effects, moisture 
gauges and thermocouples are being installed 
at varying depths in the concrete of the 
monolith, and strain gauges are being 
installed in the cavities of the monolith. A 
remote indicating system with twenty resist- 
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(ii) For cold enrichment of blue water gas 
to displace gas oil, where it is economic to do 
so, and 

(ii) To exert some control on coke avail- 
ability by influencing coke consumption in 
carburetted water gas manufacture. 

The benefit of flexibility in meeting the 
varying load was a potent factor in the 
decision to carry rich gas to the grid system 
before treatment. Additionally, the Board 
had in mind the possibility of importing 
liquid methane at Canvey ; besides, treat- 
ment of methane at the grid would be 
advantageous. The decision to transport 
high calorific value gas from the refineries 
carried with it certain requirements in respect 
of mains and gas quality. The gas was 
available at high pressure and it was obviously 
of advantage to use this pressure for trans- 
mission and for storage in the main. This 
pressure required a steel main, and in order 
to cater for future possibilities, it was decided 
to install a 24in diameter main tested hydrau- 
lically to withstand a pressure of 400 Ib per 
square inch. 

The high-pressure steel main in turn 
imposed a very strict specification for the 
hydrogen sulphide content of the gas, and 
agreement was reached that this should be 
not more than 0-5 p.p.m., with the organic 
sulphur content of not more than Sgr per 100 
cubic feet; and that the water dew-point 
should not be above 28 deg. Fah. at the 
pressure at which refinery gas entered the 
main. The amount of gas involved in the 
first place was 25,000,000 therms per 





May 29, 1959 


ance thermometers, which can be read at one 
station to an accuracy of 0-2 deg. Cent. will 
be installed. Immediately prior to magnet 
sector installation, account will be taken of 
these effects when determining the correction 
to be applied to the adjustable data at the 
primary datum points. 

The project team have used on a consult- 
ancy basis the services of the National 
Physical Laboratory and Hilger and Watts, 
Ltd., for determining the surveying processes 
and techniques. The consulting engineers, 
Messrs. Merz and McLellan, and the Building 
Research Station, have been consulted on the 
likely behaviour of the monolith and the 
latter is installing and will take measurements 
on the moisture and strain gauges and 
thermocouples. 


annum, rising to 37,500,000 therms per 
annum in the second year, with further 
rises foreseen for the future. 

_ Surplus refinery gas can vary quite widely 
in composition, dependent upon the type of 
crude oil under treatment or the particular 
refinery process supplying the gas, and pro- 
vision was made in the agreement for the 
Board to accept gas that could vary in 
calorific value between 900 and 2300 B.Th.U. 
per cubic foot. It was recognised that any 
rapid change in the calorific value of the 
refinery gas could affect the efficient operation 
of the reforming unit and, in practice, 
maximum possible notice is given of any 
impending alteration in the composition of 
the refinery gas. In this connection. of 
course, the high packing capacity of the 
24in high-pressure pipeline is a very impor- 
tant factor ; this same pipeline acts as a 
reservoir for gas to tide over incidental 
shut-downs that might last up to five hours. 
It was found, in practice, that the refinery 
gas supply may be subdivided into three 
main types, characterised by calorific value 
of about 1000, 1500 and 2000 B.Th.U. per 
cubic foot. 

Knowledge of the constitution of the gas 
coming into the plant is vital to its successful 
operation, and there is of necessity very close 
collaboration between gas analysis and plant 
control. The carbon : hydrogen ratio pro- 
vides an indication of the proportion of 
process steam to be admitted with the process 
refinery gas to achieve efficient reforming, 
while “carbon volume”/ volume” of 
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refinery gas is a more convenient method of 
expressing the carbon : hydrogen ratio for 
the purpose of practical plant control. 
Theoretically, 1 “volume” of steam at 
standard temperature and pressure will reaci 
with | “volume” of gaseous carbon at 


s.t.p. to produce carbon monoxide and 
hydrogen. 
METERING AND INSTRUMENTATION AT THE 


REFINERY 


Accurate control of the amount of raw 
materials is essential to the operation of the 
supply agreement as well as to the process of 
reforming, and the Shell Refinery Company 
at the outlet of the refinery at Shell Haven 
paid much attention to the measuring and 
general control equipment. 

Measurement of the high-pressure gas 
at the refinery is carried out in an orifice plate 
meter, with transmission to a recorder for 
continuous registration. The calorific value 
of the refinery gas is continuously recorded 
by a Reineke calorimeter on a strip chart, 
with a second calorimeter to act as a check 
to maintain the standard of measurement. 
hese instruments operate successfully over a 
range and up to 2100 B.Th.U. per cubic foot. 

Hydrogen sulphide is recorded on a 
Rubicon analyser, which registers the con- 
centrations hourly; if the concentration 
increases, the period alters. The specific 
gravity is continuously recorded by a Sigma 
instrument with a range of 0-5 to 1-4, and 
hydrocarbon dewpoints and water dewpoints 
are recorded. 


THE REFORMING PLANT 

The Gas-Making Units.—The plant selected 
for the duty at Romford was of the ** Onia- 
Gegi’’ type designed and constructed by 
Humphreys and Glasgow, Ltd.; it consists 
essentially of four identical units, 

The preheater is a mild steel refractory- 
lined vertical cylindrical vessel of 12ft i.d. 
At the foot of the vessel is the combustion 
chamber equipped with the primary burner 
(of Urquhart design) and a small pilot burner 
with an automatic flame-failure shut-down 
device. A set of refractory arches across the 
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Fig. 1—Refinery gas reforming plant with the meters for incoming refinery gas and outgoing 
oreground 
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Fig. 2—Gas flow diagram 


preheater supports a section of chequer brick 
packing, on top of which a layer of sole 
bricks carries the first catalyst bed of 12in 
depth. 

The reactor is of mild steel construction 
lined with refractories, and is of 17ft id. 
The inlet at the top, leading from the pre- 
heater, is designed to promote even gas 
distribution across the catalyst bed, which is a 
layer 18in deep, supported by sole bricks on 
arches across the vessel. There is a total of 
174 tons of catalyst in each of the four units, 
one-quarter of this being in the preheater and 
three-quarters in the reactor. The secondary 
burner is situated at the top of the vessel. 

The waste-heat boiler takes both the 
** make ” and the “ blow” gases, and is of 
the horizontal fire-tube type, designed for a 
working pressure of 300 1b per square inch. 
On the waste-heat boiler outlet is a vent 
stack valve that opens to atmosphere only 
in the event of a plant cut-out, the main stack 
valve, and also the outlet connection into 
the washbox. 

The washbox is of conventional design and 
has a flat base. 

Waste gases pass out of the main stack 
valve during the heating phase and enter a 
tubular heat interchanger before continuing 
to atmosphere via a single common stack 





reformed gas 





125ft high. There are two heat interchangers, 
each associated with a pair of gas-making 
units, and they serve to preheat the air blast 
to their respective units to temperatures of 
about 130 deg. Cent. The arrangement of the 
plant vessels is clearly shown in the phase 
diagrams in the section explaining the opera- 
tional cycle. (This reforming plant is tllus- 
trated in Fig. 1.) 

The Ancillary Plant.—The gas outlet main 
from the four washboxes leads to three 
washer-scrubbers packed with wooden grids, 
where the gas is cooled by direct contact 
with water. From the inlet to the washer- 
scrubbers is a connection to a column-guided 
hot gas relief holder of 50,000 cubic feet 
capacity. Cooled gas passes from the 
scrubbers to the three boosters, and auto- 
matic control of the booster speed is pro- 
vided for and is actuated by the rising or 
falling of the relief holder, through a form of 
mechanical linkage to the turbine governors. 
If the holder fatis to a predetermined low 
level, the steam supply to the booster turbines 
is completely shut off, while in the event of the 
holder reaching an unduly high level the gas- 
making units are automatically shut down. 

Refinery gas for cold enrichment is 
admitted at the booster outlet, and the final 
gas then passes to the deep box purifiers 
(after the admission of controlled quantities 
of purification air) and thence to the three 
Hoimes Connersville meters and into the 
works holders. 

Fig. 2 shows the plant layout in diagram- 
matic form. 

The Refinery Gas System.—The 24in steel 
pipeline enters the Romford gas works at 
the south-eastern boundary and is there 
reduced to 16in diameter. At this point, two 
Blaw-Knox cleaners, which operate in 
parallel, remove any entrained dust. The 
16in steel main passes to the reforming plant, 
where the refinery gas supply pressure is 
controlled by hydraulically operated 
** Askania "’ reducing valves to a pressure of 
5b per square inch. Immediately before 
the * Askania”’ reducing valves, a Bryan 
Donkin automatic shut-off valve is provided 
in the main line, and this is set to close at 
9 lb per square inch in the event of a failure 
of the ** Askania”” valves. A 3in relief valve 
is provided on the downstream side of the 
** Askania ”’ valves, set at 9 Ib per square inch 
to release to the relief holder any gas in 
excess of this pressure, and as a further pre- 
caution a bursting disc has been provided 
before the Connersville meter. 

The volume of incoming refinery gas is 
registered on a Holmes Connersville meter, 
which is fitted with a pressure, volume, tem- 
perature and time recorder. On the outlet 
of this meter, the refinery gas pipeline divides 
into two streams, one to the reforming plant 
for processing, the other to a second, smaller 








Fig. 3—High-pressure gas drying 


Connersville meter, which registers the volume 
of gas for cold enrichment. The volume 
passing through the cold enrichment gas 
meter is controlled by the Kent * Sigma” 
system to maintain a final gas calorific value 
of 500 B.Th.U. per cubic foot. 

The Steam System.—The steam system has 
been designed so as to make the plant self- 
supporting in steam in respect of its process 
requirements and for air blowing and gas 
boosting. Steam generated in the waste-heat 
boilers at 300Ib per square inch (super- 
heated to 570 deg. Fah.) supplies the blower 
and booster turbines, which pass out into the 
medium-pressure system at 20 lb per square 
inch pressure. Low-pressure steam for pro- 
cess use, at 15 Ib per square inch, is supplied 
from the high and medium-pressure system 
through “ Arca” reducing valves, and also 
from the boiler feed pump exhaust steam. 
A steam accumulator in the medium-pressure 
system absorbs cyclic fluctuations. High- 
pressure steam surplus to plant require- 
ments passes into the works steam system 
at 120 lb per square inch. 

The plant is fully instrumented although 
there is no final operational control by the 
instruments themselves, but the complete 
automatic operation of valves and the auto- 
matic control of safe operation allows the 
plant to run with minimum labour. All 
plant flow control valves can be adjusted by 
hydraulic transmitters from the control room, 
and all line-pressure and flow-meter readings 
are transmitted back to the control room by 
pneumatic instruments. A central instrument 
panel contains slave indicators showing the 
calorific values of the refinery gas, the lean 
gas and the final gas. 


OXIDE PURIFICATION 


Although the specification for the refinery 
gas provides for only 0-5 p.p.m. of sul- 
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plant 


phuretted hydrogen and an organic sulphur 
content not exceeding 5gr per 100 cubic 
feet. It was recognised that this organic 
sulphur would be converted to sulphuretted 
hydrogen in the reforming process, with the 
production of hydrogen sulphide just very 
slightly in excess of the statutory limit. 

It was decided to install a simple form of 
oxide purifiers, for it was recognised that, 
apart from pressure requirements, the oxide 
would require to be changed not more than 
once in four or five years. The boxes 
supplied by the Oxley Engineering Company, 
Ltd., consist of four deep welded mild steel 
boxes, each 32ft by 32ft by 12ft, each being 
fitted with a single cover and holding two 
layers of oxide, each has provision for 
convergent or divergent gas flow. Quite 
apart from their function in removing the 
minute traces of sulphuretted hydrogen, the 
boxes have proved efficient filters for the 
removal of very finely divided carbon. 


THE REFORMING OPERATION 

The reactions between refinery gas hydro- 
carbons and steam in the presence of a 
nickel catalyst at temperatures of 650 deg. 
to 850 deg. Cent. yield a mixture of carbon 
mondxide, carbon dioxide and hydrogen 
when reforming is carried to completion. 
The relative proportions of these products 
depend upon the following factors : 

(1) The composition and quality of the 
refinery gas. 

(2) The temperature of the reaction and 
nature of the catalyst. 

(3) The amount of excess steam employed. 

The maximum possible gaseous thermal 
yield will be obtained when reforming is 
complete, and it is possible to obtain from 
each therm of refinery gas treated with 
steam up to |-24 therm of reformed “* lean ” 
gas with a calorific value up to 300 B.Th.U. 
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Fig. 4—Gas cooling plant 


per cubic foot. In practice, however, it is 
not always economic to operate to com- 
pletion, and the reformed gas will contain 
methane and have a calorific value between 
310 and 320 B.Th.U. per cubic foot. Other 
side reactions will cause further deviation 
from ideal reforming, with, possibly, the 
deposition of small quantities of carbon. 
If, however, plant temperatures are kept 
within prescribed limits, the deposition of 
carbon, with consequent reduction of 
gaseous Output, is found to be too small to 
be of serious concern. 

During the heating phase, the nickel in 
the catalyst is progressively oxidised to 
NiO and possibly Ni,O,. These oxides are 
fully reduced again during the early part of 
the reforming phase, and control of the 
rate of oxidation of the catalyst by control 
of the amount of excess air used for com- 
bustion is a very important feature of plant 
operation. 


THE OPERATIONAL CYCLE 

The cycle at present being employed is of 
4-83 minutes duration, and the following 
description of the different phases of the 
cycle should be read in conjunction with the 
phase diagrams shown in Fig. 6 (a) and (0). 

Heating Phase.—After the primary burner 
comes into operation, the main stack valve 
opens ; this 1s followed immediately by the 
introduction of the secondary burner. The 
air blast, preheated to about 130 deg. Cent., 
ignites with the refinery gas at the burner, 
and the resultant hot combustion products 
together with the requisite amount of excess 
air pass from the combustion chamber up 
through the preheater. After giving up 
heat to the chequer bricks and first catalyst 
bed, these gases then pass into the reactor 
where they are augmented by the secondary 
burner. After raising the temperatures of 
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Fig. 5—The control room 


the second catalyst bed, the waste products 
pass through the waste-heat boiler, via the 
main stack valve, to the heat interchanger 
to preheat the incoming blast, and thence 
via the common stack, to atmosphere. 

Make Purge.—On completion of the 
heating phase, the primary and secondary 
burners are shut off, and the process steam 
valve ‘opens. Steam passes through the 
vessels in the same direction as the heating 
gases and sweeps the waste gases forward 
to the stack. 

Reforming Phase.—The reforming phase 
commences with the opening of the process 
gas valve and the closing of the main stack 
valve. The process refinery gas, mixed 
intimately with the steam, is then preheated 
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at Romford gas works 


by passage through the chequer bricks. 
Some thermal reforming takes place at this 
stage, but the greater proportion of the total 
reforming is achieved in the first catalyst 


bed. Final reforming is completed in the 
reactor. The resultant lean gas passes 
through the waste-heat boiler, into the 


washbox and thence to the ancillary plant. 
A short time before the end of this phase, 
the process gas valve is closed, leaving the 
steam to purge the residual lean gas forward. 

Blow Purge.—The process steam valve 
closes and the primary burner opens simul- 
taneously. The combustion gases then assist 
in the purging of the vessels for a short 
period before the main stack valve opens, 
and the cycle commences once more. 
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Fig. 6—{a) Diagram of the heating phase and (6) the reforming phase of the gas reforming cycle 
at Romford 
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It should be pointed out that, owing to 
the variations in the quality and quantity 
of the feedstock employed, adjustments to 
the cycle are required more frequently than 
on a carburetted water gas plant if optimum 
efficiency is to be achieved. This does not 
lead to any undue difficulty, however, 
because there are only five levers on the 
automatic operator and a special modifica- 
tion permits the most frequent adjustment 
to be made very simply and quickly. 

A typical cycle, as used on middle-range 
refinery gas, is set out in the table below. 


Typical Cycle of Operations 


Percentage of cycle Duration 
Valve operation - 


Open Shut 
2 3 


Per cent 
4 


Sec 
i 5 





Stack “0 37 





Primary burner 37 





Secondary burner 3 


Process gas 37 92 $5 | 160 


Process steam 63 





ASPECTS OF PLANT CONTROL 

Refinery gas supplied to the reforming 
plant is used in approximately the following 
proportions : 


PRACTICAL 


Per cent 
(A) Process gas for reforming ... 40 
(B) Burner gas for heating aE 10 
(C) Cold enrichment 50 


These proportions will, of course, vary 
according to the quality of the refinery gas 
and the rate of gas making, and must be in 
correct adjustment under any given set of 
operating conditions if the maximum possible 
plant efficiency is to be maintained. [The 
paper goes on to deal with the control of 
the plant, its operational results and per- 
formance, and concludes with the following 
paragraphs.] 

The plant at Romford has already shown 
a very high output of gas and great flexibility, 
and it is intended to continue with work on 
additional feedstocks. Work is in prospect 
on the use of primary flash distillate as a 
feedstock to one unit, while refinery gas 
would be used on the remainder. Work is 
also in prospect on the use of primary flash 
distillate in place of refinery gas for heating 
purposes, to allow of such operation if 
economic considerations make it advan- 
tageous. The wide range of gas composition 
that can be achieved on this plant makes the 
Board’s present studies of the possibility of 
removing carbon monoxide, without sub- 
sequent removal of the carbon dioxide 
produced, particularly interesting. 

Since May 5, 1958, when the reforming 
plant commenced operation, gas produc- 
tion has proceeded smoothly. The units 
have worked throughout in a reliable and 
efficient manner. The flexibility of opera- 
tion has been a satisfactory feature, and the 
quality of the gas is particularly attractive 
in that it contains no sulphur. 









MERCHANT SuHips Lost.—Lloyd’s Register of 
Shipping casualty returns for the quarter ended 
September 30, 1958, show that of the world total of 
thirty-one ships of 57,683 tons gross lost consequent 
upon casualty, one ship of 162 tons was owned in 
Great Britain and Northern Ireland. The corre- 
sponding figures for ships broken up, &c., were 
ninety-one ships of 292,059 tons and forty-three 
ships of 107,473 tons respectively. 

ALUMINIUM IN_ BUILDING.—The Aluminium 
Development Association has arranged a Symposium 
on Aluminium in Building to be held on July 9 and 10 
at the Royal Institute of British Architects, 66, 
Portland Place, London, W.1. There will be three 
sessions during which fourteen papers will be 
presented on “ Aluminium as a Building Material,” 
* Aluminium Curtain Walling,” and “ Aluminium 
Building Applications.” 
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Annual Review of Professional 
Metallurgy 


URING recent weeks the Professional 
Institutions have been holding their 
annual general meetings and hearing their 
Presidential Addresses ; certain Research 
Associations have similarly reported on the 
work they have done and the programmes 
they now have in hand, and they have 
invited their members to “Open Days.” 
One may obtain a useful answer to the 
question as to where an engineer or other 
user of metals should turn for data about 
metals and alloys by recalling these func- 
tions. Doing so helps one to co-ordinate 
their activities and to see how these more 
important and widely known associations 
of professional metallurgists in this country 
link together to cover the whole field. 
Church House, Westminster, was the venue 
for the annual general meetings of both the 


Iron and Steel Institute and the Institute of 


Metals ; the former on May 6, and the 
latter on April 14. Many of the more 
scientifically minded and professionally quali- 
fied members of these two Institutes met 
again, on May 12, in the Park Lane Hotel, 
Piccadilly, London, at the annual general 
meeting of the Institution of Metallurgists. 
Then followed the annual general meeting 
of the Institution of Mining and Metallurgy 
on May 21, at the Geological Society, 
Burlington House, Piccadilly. 

Following the same order as above, these 
four organisations elected and installed the 
following four gentlemen as their new Presi- 
dents, William Barr, O.B.E., G. L. Bailey, 
C.B.E., Professor A. J. Murphy and Mr. 
J. W. Watson. They now sit in the seats 
which were occupied during last session by 
their predecessors Charles R. Wheeler, 
C.B.E., The Lord Tedder, G.C.B., D.C.L., 
LL.D., Mr. W. E. Ballard and Mr. J. B. 
Dennison. 

The work of the Institute of British 
Foundrymen, the Institute of Metal Finish- 
ing, and the Institute of Physics are naturally 
also of interest to metallurgists ; indeed 
the Presidents of the first two, namely, 
Mr. A. E. Peace and Dr. T. P. Hoar are 
both well-known metallurgists. 

Then one should also recall that the 
Corrosion Group of the Society of Chemical 
Industry elected Mr. Leslie Kenworthy as 
its new Chairman, at its annual general 
meeting which was held in the headquarters 
of the Society, at 14, Belgrave Square, 
London. Although not an independent 
society in its own right its membership has 
already risen to 550 since its relatively recent 
formation in 1951, and engineers and other 
users of metals have been much helped by it. 


Metallurgical Research Associations 


The British Non-Ferrous Metals Research 
Association and the British Cast Iron 
Research Association both arranged “* Open 
Days ” during the month of May. On the 
13th of the month the B.N.F.M.R.A. held 
its annual meeting and luncheon in the 
Savoy Hotel, London, and invited its 
members to visit its laboratories at 81-91, 
Euston Street, London, N.W.1, where the 


accommodation has been increased notably, 
for the third time since its virtual destruction 
during the war, and is now at last suitable 
in all respects for its work. 

The British Cast Iron Research Associa- 
tion formally opened its new Foundry 
Atmospheres Building, in its laboratories 
at Alvechurch, near Birmingham, on the 
28th of the month. Dr. J. G. Pearce, 
C.B.E., its former Director who was asked 
to perform the ceremony, always recognised 
the need for a clean working atmosphere in 
the foundry but the Clean Air Act has added 
urgency to this phase of the work of the 
B.C.1.R.A. 

The British Iron and Steel Research 
Association’s annual report for 1958 also 
appeared during this period, in the same 
informative booklet form as in previous 
years. It announces the completion of a 
new block at the Battersea Laboratories and 
it sets out in detail the Association’s wide- 
spread activities, complex structure of com- 
mittees and numerous specialised labora- 
tories. 


Non-Ferrous Metals Research 
Facilities 

In the first decade of this century there 
was in this country a multitude of small 
brass foundries, rolling mills, wire drawers, 
tube makers, electroplaters and so on, 
many of them located in the Birmingham 
area. Their owners believed in their trade 
secrets and were faithful to their traditional 
skills. But they had hardly heard of the 
word “ research ”’ ; indeed their few pioneer- 
ing works chemists and works metallurgists 
were strictly forbidden to co-operate with 
one another for fear that they should pass 
on to their competitors what should be 
reserved for their employers. 

The dire necessities of 1914-18 which 
required unexpected mass production and 
brought in its train unprecedented destruc- 
tion, led to the first co-operative research in 
Birmingham. Although there were at the 
end of 1918 only two technical assistants 
and a girl typist, working under the honorary 
direction of the local Professor of Metal- 
lurgy, a start had been made and co-opera- 
tion in research had commenced. Expansion 
soon followed on the formation of the 
Department of Scientific and Industrial 
Research, even though modestly at first, and 
so the British Non-Ferrous Metals Research 
Association was formed nearly forty years 
ago. To-day well over 600 firms are members 
of the “ B.N.F.” as it is now usually called, 
and its annual income from industrial con- 
tributions and Government grants amounts 
to some £200,000 per annum, and 20-30 per 
cent of its industrial income derives from 
Commonwealth countries outside the United 
Kingdom. 

At first it had no laboratories and many of 
its earlier research workers carried out 
their experiments in the Metallurgical Depart- 
ment of the University of Birmingham. 
In those early days the pioneers of co- 
operative research in metals had to face the 
problem of where to locate the laboratories, 
which they knew would be required. Should 
they be built near to the metal producers or 


to the metal users ? And in either case which 
group of metals or users should be favoured 
by their proximity ? Finally it was agreed 
that the most uniform accessibility to 
makers, users, and’ to the interested Govern- 
ment and its Service Departments would be 
found in or near to London, and so in 1930 
the B.N.F.M.R.A. established its first labora- 
tories at 81-91, Euston Street, London, 
N.W.1. 

Members now make about 1000 visits a 
year to these premises for discussions of 
technical problems, for research planning 
committee meetings, to use the very excel- 
lent technical library or to observe the work 
in progress, and this is not surprising for 
non-ferrous metals are used in essential 
equipment in all sorts of engineering. 

The work of the Association is divided 
between three departments: Research, 
Liaison and Technical Services, Information 
and Library. The Research Department is 
by far the largest of these and currently has 
over forty major research projects in progress. 

There has long been an appreciation of the 
need for a Liaison and Technical Service and 
this department has the second largest 
budget, absorbing about a fifth of the total 
expenditure. The present Director of the 
Association, G. L. Bailey, served m_ this 
department for many years, and he now 
holds the double distinction of being the 
President of the Institute of Metals and a 
Past-President of the Institution of Metal- 
lurgists. The internal organisation of the 
Research Department is based on functions 
rather than materials and there are seven 
sections, namely : (1) Melting and Casting ; 
(2) General Metallurgy; (3) Mechanical 
Testing ; (4) Corrosion ; (5) Metal Finish- 
ing ; (6) Physics; (7) Chemistry ; each 
gives service to the others when necessary. 


DESTRUCTION—REBUILDING—EXPANSION 


When Sir Alexander Fleck, K.B.E., F.R.S., 
opened the newly-finished laboratory block, 
on May 13, 1959, by unveiling a plaque that 
was especially novel in that it was a memorial 
engraved upon the metal titanium, several 
things of significance to engineers became 
apparent. This is the third expansion of 
the B.N.F.M.R.A. laboratories since the 
block which they occupied in 1930 was 
practically destroyed during the war, and 
the Association now possesses for the first 
time accommodation suitable in all aspects 
for its work. The choice of titanium fo: 
the memorial plaque, a metal quite unknown 
to practical engineering at the time when 
the B.N.F.M.R.A. was founded, symbolises 
the increasing importance of the newe: 
non-ferrous metals, especially in aeronautica| 
and nuclear energy applications. 

The block now completed adds anothe 
12,500 square feet of floor space, raising 
the total to about 53,000 square feet. 
contains new corrosion laboratories, a large 
new metal finishing shop, extensions to the 
physics laboratories and the foundry. [i 
has also permitted a welcome improve- 
ment of the main entrance and a Council 
Room and offices for the senior staff. 

The exterior of the laboratory buildings. 
as may be seen in one of the illustrations. 
seen from the far side of Euston Street now 
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appears for the first time as a businesslike 
whole with a 180ft frontage. The new block 
on the right of the entrance has been built 
in keeping with the wing built in 1938 and 
the laboratories extend behind in three 
blocks. No money has been spent on 
architectural embellishments and one could 
wish that someone would use an electronic 
computer to prove how much nicer it is to 
work in handsome buildings. In view of 
what one may see elsewhere can we now 
afford the absence of fine looking exteriors 
to our utilitarian buildings ? 





extended B.N.F.M.R.A. 


newly 
laboratories in Euston Street, London. They have 
a frontage of 180ft 


Exterior of the 


The Non-Ferrous Metals Industry may 
justly feel proud of the measure of real 
co-operation which has been achieved among 
the firms concerned as symbolised in these 
laboratories. Engineers in doubt about the 
properties of non-ferrous metals may now be 
advised to ask “ The B.N.F.” 


COMMONWEALTH PRODUCTION 


In his Address at the opening of the new 
laboratories, Sir Alexander Fleck quoted 
some figures which show that there have 
been recently several striking increases in 
the production of non-ferrous metals in the 
Commonwealth. In Australia, between 
1950 and 1957, copper production trebled 
and consumption doubled to 40,000 short 
tons; lead production went up from 
230,000 to 350,000 tons ; zinc from 186,000 
to 274,000 tons ; and aluminium from 0 to 
12,000 tons. Canada has a similar story ; 
copper production rose from 264,000 to 
360,000 tons ; zinc from 313,000 to 410,000 
aluminium from 397,000 to 557,000 


tons ; 
tons ; and nickel from 124,000 to 188,000 
tons. This was all between 1950 and 1957. 


Malaya’s tin industry is twice the size of that 
of any other country. It is less known that 
its bauxite production rose from 0 to 365,000 
tons between 1951 and 1957. Even that 
effort is eclipsed by Jamaica’s. In those six 
years Jamaica increased its output from 
0 to over 5,000,000 tons per annum, thus 
becoming by far the largest producer in the 
world. 

Turning to Africa Sir Alexander men- 
tioned that Northern Rhodesia, the third 
largest producer of copper, raised its output 
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The new moulding bay at B.N.F.M.R.A., built to relieve congestion in the melting and casting shop. 
Contains plant for sand moulding, the CO, process and shell moulding 


from 328,000 to 480,000 tons between 


1950 and 1957. 


Corrosion as a Design Problem 


Dr. S. G. Clarke, who has just completed 
his two years term of office as chairman of 
the ** Corrosion Group” of the Society of 
Chemical Industry, gave his Chairman’s 
Address at the end of the Annual General 
Meeting on May 6. He chose as his title 
“Corrosion as a Design Problem,” and, 
basing his remarks on his own exceptional 











10-ton direct stressing ‘* Vibraphore ’’ fatigue machine 
in use at the B.N.F.M. research laboratories for 
comparing the performance of light alloys and steels 
y in connection with transport application 


experience of how things corrode in all parts 
of the world, quoted specific examples. He 
is the head of a small team of corrosion 
experts, who are employed continuously by 
the Ministry of Supply, more especially in 
the Armament Research and Development 
Establishment. Examples of design choices 
being influenced by corrosion which he 
cited were brass and anodised aluminium 
buttons for uniforms, brass and steel cart- 
ridge cases, stress corrosion and under- 
ground corrosion. He summed up by under- 
lining the need for adequately specifying, 
at the very outset, with regard to the corro- 
sion influences. 

Since its formation in 1951, the ** Corrosion 
Group ” has grown steadily and now almost 
amounts to a new technical society. It has 
been and still is dependent upon the excellent 
secretariat and lecture room facilities pro- 
vided by its parent society in the well-equipped 
premises at 14, Belgrave Square. In it the 
Institute of Metals and the Society of 
Chemical Industry are near neighbours. 

Mr. Leslie Kenworthy, of the Admiralty 
Materials Laboratory, was elected to be the 
next chairman of the Corrosion Group, 
whose membership now amounts to 550. 
During the session just completed it held 
thirteen meetings. Two lecturers from abroad 
were welcome visitors : Professor Smialowski 
from Warsaw and Professor Feitknecht from 
Bern. Both gave first-hand accounts of the 
progress of research in their laboratories. 

The Group has friendly contact with many 
overseas bodies. In May, 1958, Dr. E. C. 
Potter and Mr. J. B. Cotton represented the 
Group at the U.S.S.R. Corrosion Congress 
in Moscow. Dr. T. P. Hoar is the British 
correspondent to the Inter-Society Corrosion 
Committee of North America, and the Group 
also keeps in touch with the European 
Federation of Corrosion, although not yet a 
member of it. 

As now planned by the Group, the most 
important occasion in its next session will be 
a Symposium on the Corrosion Problems of 
the Petroleum Industry, to be held in London 
next November, jointly with the Chemical 
Engineering Group and the Institute of 
Petroleum. Preparations are also being 
made for a Symposium on Corrosion Pre- 
vention in the Gas Industry, to be held in 
Birmingham in 1960, in collaboration with 
the Birmingham College of Technology. 
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CLOSED-CYCLE boiling-water reactor 
forms the basis of the 50,000 s.h.p. 
marine propulsion system proposed by the 
consortium consisting of Mitchell Engineer- 
ing, Ltd., The Fairfield Shipbuilding and 
Engineering Company, Ltd., and Combus- 
tion Engineering Incorporated. 

At normal full power conditions, the 
nuclear plant is designed to produce steam 
for two sets of 25,000 s.h.p. engines and for 
all power plant and ship’s auxiliaries. The 
proposed system uses a closed-cycle boiling- 
water reactor with four heat exchanging 
loops, each loop comprising a primary 
separator, a condenser heat exchanger, a 
sub-cooler, a circulating pump and associated 
pipework and valves. 

The cut-away model of the reactor illus- 
trated in Fig. 15 shows the reactor core and 
pressure vessel in the centre with the control 
rod actuators above. The main plant items 
disposed around the reactor vessel and 





enclosed in the containment compartment 
are the four condenser heat exchangers in 
the dome of the compartment (Fig. 15) and, 
at successive levels below that, the primary 
separators, the sub-coolers and the circulat- 
ing pumps. 

The main particulars of the system are 





Figs. 15 and 16—(Left) Model of the Mitchell-Fairfield~-Combustion Engineering 
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Nuclear Reactors for Marine 
Propulsion 


(Continued from page 796, May 22) 


Recently we published an Admiralty announcement that a number of firms and 
consortia had proposed designs for nuclear reactors for ships. 
these designs are to be assessed by a technical sub-committee of the Civil Lord’s 
We have secured particulars of some of these designs. 


The merits of 


tabulated alongside. Although the reactor is 
rated at 175MW the reactor thermal output 
at full power would be 156MW and the 
tabulated data would be applicable to that 
output. 

The 14-0 x 10%lb of primary coolant 
enters the reactor vessel at 520-4 deg. Fah. 
and travels upwards through the core 
absorbing 90-9MW of sensible heat in the 
lower part of the core and 65-IMW of 
latent heat in the upper part of the core. 

If the ratio of steam velocity to liquid 
velocity is 1-2 to 1-0, this results in an 
average of 7-3 per cent steam voids in the 
core. The steam and water mixture pro- 
duced thereby leaves the superstructure 
above the reactor core 
and passes through 
the four outlet pipes 
to the primary separ- 
ators, from which 
steam passes to the 
condenser heat ex- 
changers and water to 
the sub-coolers. The 
primary condensate 
from the condenser 
heat exchangers mixes 
with the primary water 
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at the sub-cooler outlet and is returned 
to the reactor vessel, by means of the 
primary circulating pumps, traversing the 
annular space between the reactor vessel 
sheil and the core shrouding and passing 


through the diffuser basket into the 
base of the core. The secondary flow of 
534,000 |b per hour is fed to the’ sub- 


240 deg. Fah. and partly 


coolers at 


Vain Particulars of Mitchell-Fairfield-Combustion 
Engineering Closed-Cycle Boiling-Water Reactor 


Reactor thermal output 15S6MW 
Operating pressure 950 Ib per square inch 
absolute 


287 cubic feet 
8-75kW per kilo- 

gramme of uranium 
19kW per litre 


Active core volume, total 
Fuel rating 


Power density, average core 


Weight of UO, fuel 43,618 Ib 
Initia! enrichment 2-55 per cent U-235 
Effective length of core 94in 


Effective radius of core 4lin 

Burn-up 11,023kWD per kilo- 
gramme 

7:972 1b per hour per 
shaft horsepower 

0-871b per hour per 
shaft horsepower 

9650 B.Th.U. per hour 
per shaft horsepower 

28in Hg 

75 deg. Fah. 

950 Ib per square inch 
absolute 

538-4 deg. Fah. 

14,000,000 Ib per hour 

337,000 tb per hour 

650 Ib per square inch 
absolute 

496 deg. Fah 

$34,000 Ib per hour 

24 deg. Fah 


Turbine steam rate 
Reheater steam rate 
Heat consumption rate 


Vacuum 
Sea temperature 
Primary coolant pressure 


Primary coolant saturated temperature 
Primary coolant flow rate (total) 
Primary steam production 

Secondary fluid pressure 


Secondary saturated temperature 
Secondary fluid flow rate 
Secondary feed water temperature 
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Lead clad containment vessel a 


l 

2 

3-Personne! hatch. 10 
4—Refuelling vessel closure head i 
5—Purification loop pumps. 12 
6—Top deck. 
7—Second deck. 14 


Lower deck. 
5000-gallon resin storage. 9.-Bridge deck. 
Walkway 
Programming tanks 18 
Cofferdam. 19 
13—Resin disposal tank 20. 
Collision plates. 2) 
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1S—-Secondary separator. 
16-—Regenerative feed heater 
17—Hull shell 

Controller's station 
Control room. 

Turbine 

Cargo tanks 


Fig. 17—Cut-away view of reactor containment and propulsion area 


boiled therein at 496 deg. Fah., 650 lb per 
square inch absolute before passing to the 
condenser heat exchangers where boiling 
is completed. 


dried in moisture separators in the reactor 
room before passing into the engine-room. 


REACTOR DETAILS 

Reactor Core.—The reactor core com- 
prises 216 fuel assemblies (Fig. 19) each 
of which contains fifty-six fuel rod elements. 
A fuel element consists of a 0-366in inner 
diameter stainless steel tube, of wall thick- 
ness 0:015in and approximately 8ft long, 
filled with cylindrical uranium dioxide 
pellets, bonded with helium gas and sealed 
at both ends by a welded cap. Two 
kinds of elements are used within each 
assembly. One contains 2°55 per cent 
enriched UO, pellets. The second contains 
half enriched UO, pellets and half natural 
UO, pellets. Elements of the second kind 
would be placed at each corner of fuel 
assemblies to control hot spots caused by 
the high flux in the water channels outside 
the fuel boxes and to reduce axial neutron 
flux variation. 

The fuel elements are guaranteed for a 
burn-up of 11,023kWD per kilogramme. 

Control Rods.—To obtain adequate con- 
trol of the reactor, twenty-one control rods 
fabricated from three different combinations 
of neutron absorbing materials would be 
used as follows : 


(i) The centre rod. The poison section of 


this control rod is liable to be in the core 
rather more than any other control rod and 
is therefore made entirely of hafnium. 

(ii) The four control rods surrounding the 
centre. For these rods pure hafnium would 


be used for approximately 60 per cent of 


the poison section and the remainder would 
be made of boron stainless steel; Le. 
stainless steel containing 2 per cent by 
weight of natural boron. 

(iii) The scram rods. These rods are the 
remaining sixteen outer rods, and as they 
are normally held full out of the core and 


The secondary steam is then | 


only used for reactor scrams, the poison 
sections would be entirely made of boron 
stainless steel. 

The poison length of each rod takes the 
form of a 15in span cruciform cross-section 
which moves up or down in the centre of a 
group of sixteen fuel assemblies. An 
extension rod is riveted to the top of each 
control blade with a stainless steel coupling 
at the upper end for connecting the control 
rod to the drive rod of the actuating 
mechanism. 

Reactor Pressure Vessel.—Fig. 16 shows a 
longitudinal cross section of the reactor 
vessel with the core and other internal 
fittings in position. 

The reactor vessel is vertical, cylindrical, 
and has an inside diameter of 9ft and a length 
over the heads of approximately 23ft 10in. 
The vessel weighs about 90 tons, including 
the internals but excluding the core and 
control rods. It is built of carbon steel 4in 
thick and clad with stainless steel 0-2in 
thick. The parallel length of the reactor 
vessel is approximately 19ft 4in and the shell 
is closed at the lower end with a normal 
head. 

The upper end of the shell, through which 
pass the control rod drive mechanisms, is 
welded to a bolting ring forging holding the 
hold-down studs for the removable closure. 
The parallel portion of the shell is of welded 
plate construction, fabricated from clad 
plate. Nozzles are built into the pressure 
vessel for forced circulation of water to cool 
the core. Four large moisture outlets and 
four inlet nozzles, 20in and 18in nominal 
bore respectively, penetrate the reactor 
vessel. All the control rods will be actuated 
from the top of the vessel through twenty-one 
6in pipe thimbles approximately 9ft in length. 

Internal thermal shields consisting of two 
concentric cylinders of stainless steel, line 
the pressure vessel over a height of 13ft 6in. 
The outer shield is 2in thick, 103in inside 
diameter, and the inner one J|4in thick, 
99in inside diameter, with a 4in water gap 
between them. 
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Core Diffuser Basket-—A core diffuser 
basket supports the core and serves as both 
a spacer between the thermal shield and the 
bottom of the core, and as the diffuser 
deflector basket. It consists of a l4in thick 
Stainless steel octagon 20in tall, perforated 
with 128 holes 44in diameter, spaced on a 
6in triangular pitch. This basket is supported 
by a 6in by 4in triangular-sectioned annular 
flange of 7ft 9in outer diameter, welded to 
the reactor vessel wall. This flange, which is 
made of stainless steel, also supports the 
internal thermal shields. 

Core Plate-The core plate is a cast 
Stainless steel plate, 6in thick, made to follow 
the shape of the diffuser basket. It has 
orifices to control the distribution of water 
to the fuel assemblies. The fuel element 
seating fixtures are mounted on top of the 
flow orifices. 

Core Shroud and Superstructure.—The core 
shroud and superstructure (Fig. 18) is made 
in stainless steel plate and acts as a support 
for the fuel assemblies and as a guide for 
the coolant flow and control rods. It is sup- 
ported on the core plate. 

Primary Separator Drum.—Each of the 
four primary coolant loops includes a 
separator in the form of a 4ft 6in inner 
diameter mild steel drum 6ft 6in long parallel 
length and lined with stainless steel. The 
stainless steel internals include a_ large 
quadrant vane extending through the operat- 
ing length to prevent surges, and “* egg box ” 
baffles at the lowest point to prevent vortex 
formation. 

Condenser Heat Exchangers.—The con- 
denser heat exchangers are built up of 
concentric tubes, designed to condense 
90,000 |b per hour of primary steam on the 
shell side. The secondary water passes down 
the central 4in-outer-diameter tubing and 
feeds the annulus between the tubing, and in 
rising up this annulus it receives heat from 
the condensing primary steam and is thereby 
evaporated. tach condenser heat exchanger 
is about 2Ift 6in long and 4ft 6in inside 
diameter. 

Sub-Coolers.—The sub-coolers are 2/2- 
flow hairpin tubes, with the primary fluid 
flowing through the tube side and being sub- 
cooled therein. On the shell side, the sub- 
coolers receive the main feed water at 240 
deg. Fah. and this is heated to saturation 
temperature before passing into the condenser 
heat exchangers. Each sub-cooler is approxi- 
mately 17ft 6in long and 4ft 6in i.d., and is 
designed to cool 3,500,000 Ib per hour of 
primary water from 538-4 deg. Fah. while 
heating 149,000 Ib per hour of secondary 
water fed at 240 deg. Fah. 

Forced Circulation Pumps.—Each of the 
four circulating loops for the nuclear reactor 
is fitted with a forced circulation pump of the 
canned motor type. Each pump unit consists 
of a single stage centrifugal pump driven by a 
squirrel-cage induction motor. The motor 
is an integral part of the pump and is filled 
with the water being pumped through the 
main circulating loop. No stuffing-box or 
seal is provided on the rotating pump shaft. 


SHIELDING DESIGN 


The two main radioactive sources of the 
system are, first, the reactor core, and, 
second, the primary circuit equipment. 
Essentially, the primary biological shield 
comprises a 3ft 6in wide, annular borated 
water tank extending throughout the height 
of the reactor vessel. In addition to this, 
the shielding in a radial direction from the 
core throughout a distance several feet 
greater than its height consists of approxi- 
mately 44in stainless steel, 7in light water, 
15in mild steel, 4in stainless steel thermal! 
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insulation, 19in air gap and lin lead. This 
material is not arranged in the sequence 
quoted above, but the figures are listed to 
give an appreciation of the material required 
without causing confusion by detailing 
individual thicknesses. 

Shielding in the radial athwartships direc- 
tion is supplemented by a 2ft 6in thickness of 
light water formed by the quench tanks. 
The objectives of this shield are fourfold. 

i. To ensure that the core neutron flux 
is attenuated to such a level that the dose 
outside the containment compartment is a 
smal! fraction of the tolerance level. 

2. To bring the core gamma radiation 
down to such a level that, after being 
attenuated in the secondary shield, the final 
activity will be below the required tolerance 
level. 

3. To provide a safe tolerance level (in the 
containment compartment) from fission pro- 
duct gammas after shut-down. 

4. To reduce the dose due to residual 
gamma activity in the stainless steel com- 
ponents to safe level after reactor shut-down. 

The main secondary shield structure is the 
containment vessel on to which is applied 
lead of varying thickness from 3in to 64in, 
depending on the radiation levels within and 
permissible levels without. Local shielding 
round particularly active equipment supple- 
ments the main shield and the whole arrange- 
ment is designed to ensure safe tolerance 
levels for particular compartments outside 
its surface by attenuating activity arising 
from the following sources :— 

1. Gamma radiation in_ the 
circuit, due to N 16 decay activity. 

2. The core gamma radiation after attenua- 
tion through the primary shield. 

3. Neutrons in the primary circuit due to 
N 17 decay activity. 

In addition to these two main shields, 
further local shields are necessary to this 
design ; the most important are the ion 
exchange column shields and the shielding 
of the control room. 


primary 


CONTAINMENT COMPARTMENT 

The containment compartment is designed 
to house the reactor proper together with the 
four primary circulating loops and associated 
equipment. In shape it approximates to an 
ellipsoidally headed, flat-bottomed cylinder. 

It performs four main functions : first, 
containment of radioactive fluids in the event 
of a maximum credible accident ; secondly, 
containment of radioactive fluids in the 
course of normal operation ; thirdly, support 
for secondary shielding; and, fourthly, 
additional protection for core in case of hull 
damage. 

For the maximum credible accident the 
expected maximum containment internal 
pressure is about 1041!b per square inch 
gauge, and allowing a 25 per cent design 
margin the design pressure is 130-1 Ib per 
square inch gauge. SA 212B mild steel is 
specified as the material for the shell and 
this material has a yield point of 38,000 Ib 
per square inch. As the use of the contain- 
ment compartment at its design pressure is 
considered to be a very unlikely event, and 
without doubt very rare in the lifetime of the 
shell, and even then for a limited period only, 
the allowable design stress is taken to be 
two-thirds of the yield stress, ic. 25,300 Ib 
per square inch. The compartment shell 
has an inside diameter of 46ft and an overall 
height of SOft 2in, and inner and outer 
cylindrical ring bulkhead, well tied to the 
containment shell, is incorporated forming 
the biological shield. The compartment head 
is 2:1 semi-ellipsoidal, connected to the 
inner cylindrical bulkhead and locally 
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Fig. 18—General arrangement of core shroud 
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increased in thickness (as compensation) 
where openings occur, ie. round the 
machinery shipping trunks and all smaller 
penetrations. It is anticipated that there will 
be twenty-eight pipes and one cable trunk 
penetrating the containment. 

When the reactor is in operation, there will 
be no necessity for access to the containment 
compartment ; therefore, admission will be 
prohibited under all reactor operating con- 
ditions. After shut-down, a period of thermal 
cooling and radioactive decay will be allowed, 
and then the air within the containment 
compartment will be flushed out before 
opening the access hatches. Thereafter, 
accessibility will be allowed in accordance 
with health physics regulations. 

Two access hatches are provided, large 
enough for the passage of personnel and 
replacement parts should any be required ; 
they are situated to allow a straightforward 
route to all components and to give an 
effective airflow during flushing. 
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MAIN ENGINES 

The main propulsion unit proposed con- 
sists of two sets of turbines, condensers and 
gearing. Each set includes an h.p. ahead 
and astern turbine, an |.p. ahead and astern 
turbine, placed outboard and inboard res- 
pectively, together with a two-flow regen- 
erative condenser athwartships and allow- 
ing tube withdrawal outboard. Double 
helical, double reduction gearing is proposed. 
An articulated gear train will be driven by 
the h.p. turbine and locked train gear 
arrangement from the I|.p. turbine. Between 
the h.p. turbine exhaust and the I.p. turbine 
inlet, a separator followed by a reheater is 
placed in the line, enabling the steam leav- 
ing the h.p. turbine to be partially dried 
and then superheated prior to entering the 
l.p. turbine. 

The h.p. turbine will be controlled by a 
sequential nozzle control valve arrangement 
incorporating a by-pass to cover the range 
of 80-100 per cent full power. Control and 
instrumentation of the main engines, how- 
ever, will be brought to a standby condition 
from within the machinery spaces and then 
remotely controlled throughout the full 
range of power. 


Waste DispOSAL AND FUEL HANDLING 

Equipment is provided to dispose of 
liquid, solid and gaseous wastes which arise 
in the operation of the primary system, and 
is designed to consume internally as much 
waste as possible, so that the only stored 
waste is spent ion exchange resin and a 
small amount of contaminated water. It 
would not be necessary at any time to 
discharge radioactive waste at sea, and 
such waste may easily be stored for dis- 
charge at a convenient time, such as at 
time of ** annual ”’ refit when disposal could 
be in the manner of land-based practice. 

The design of the reactor would permit 
operation at 80 per cent full power for a 
period of about three and a half years. 
However, to obtain a uniform burn-up of 
the fuel in the core, it is proposed that 
** shuffling ” of the fuel elements should take 
place at twelve or fifteen months’ intervals, 
during “‘ annual” refit. No attempt could 
be made, nor would be necessary, to handle 
fuel elements at sea. 

SAFETY 

The safety provisions can be summarised 
in twelve points. 

1. Negative void coefficient of reactivity 
and negative temperature coefficient of 
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reactivity give the reactor self-limiting power 
characteristics. 

2. Control rods at all times maintain the 
reactor under proper control at constant 
pressure. 

3. Scram rods shut down the reactor 
rapidly in hazardous conditions. 

4. Pressure relief system, safety valves 
ensure that dangerous pressures are not 
developed anywhere in the system. 

5. A liquid borate injection system 
(““poisons”’) shuts down reactor in emergency 
if control rods and scram rods fail to do so. 

6. Isolating valves localise spread of radio- 
activity in accident conditions. 
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7. Emergency decay heat system provides 
decay heat removal cooling, even if all 
power sources fail. 

8. Emergency reactor spray prevents core 
meltdown if primary coolant lost. 

9. Closed cycle system confines all radio- 
active fluid to the reactor room. 

10. Containment compartment contains 
all radioactive fluid in event of maximum 
credible accident. 

11. Start up interlocks prevent cold start- 
up accident. 

12. Containment compartment spray pro- 
vides emergency cooling and protection 
against fire risk. 


(To be continued ) 


Measuring the Diameter of Very 


Small 


Bores’ 


By P. W. HARRISON, B.Sc. (Eng.), A.M.I.Mech.E., A.C.G.1., and G. M. SEVERN 


A prototype instrument has been developed at the National Physical Laboratory for 


measuring very small bores. 


Although simple in conception, it is nevertheless 


capable of measuring bores down to 0-03in (3mm) in diameter and \4in (40mm) in 


length to an accuracy of about +-0-000 02in (+ 


finish of the wall of the bore is good. 


4um), provided that the surface 


dhe 


The use of very slender styli for precise 


measurement is usually accompanied by difficulties which arise due to bending of 
the stylus stem when the measuring load is applied. In this apparatus these have 
been overcome by the use of a sensitive electronic device which reduces the measur- 
ing force at the stylus tip to such a value that the resulting deflection of the stem is 
negligible. A further difficulty due to slight magnetisation of the workpiece causing 
the stylus to cling to the wall of the bore has been met by coating the tip of the stylus 
with a thin non-magnetic layer which adequately reduces the attractive force on 
the stylus. 


PRINCIPLE OF OPERATION 

N principle, a spherically ended stylus of 

known size is moved from one end of the 
diameter to be measured to the other, this 
movement being determined in some suitable 
manner. The bore diameter is then given by 
the sum of the stylus diameter and the stylus 
displacement. It is at once apparent that the 
introduction of a measuring stylus into a 
long fine bore necessitates the use of a very 
slender stem. Under the influence of a 
measuring force of the order of magnitude 
commonly employed in precision apparatus, 
the stylus would bend very considerably, and 
to obtain an accurate determination of bore 
diameter it would be necessary to make a 
precise determination of the degree of bending 
or, in some manner, compensate for it. Both 
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Fig. 1—The contact sensing circuit. The contact of 
a spherically ended stylus with the bore is simulated 
in the diagram by the switch S 





procedures are somewhat unsatisfactory due, 
principally, to the difficulty of applying a 
measuring force at the point of contact 
between stylus and bore which is known with 
sufficient accuracy. In addition, if the stem 
deflection were determined theoretically, any 
lack of homogeneity in the material or dimen- 

© Communication from the National Physical Laboratory, 
Teddington. 


sions of the stem could cause the true deflec- 
tion to depart from the calculated value. In 
this apparatus, the problem has been solved 
by reducing the measuring force to a value 
which produces negligible bending by using 
a sensitive electronic device to sense the 
contact of the stylus with the bore wall. 


CONTACT SENSING DEVICE 
The circuit adopted for this device, which 
is similar to one described in 1922 by Dr. 
G. A. Tomlinson,' is based on a double-triode 
valve with corresponding electrodes strapped 
together (see Fig. 1). The anode current is 
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supplied from a dry h.t. battery through a 
22kQ resistor, and the filament current from 
a 14V dry cell. With no contact between the 
stylus and the wall of the bore, the grids are 
negatively biased to give a standing anode 
current of }mA. When contact is made the 
bias is reduced by 3V so as to increase the 
anode current to 1jmA. This reduction of 
voltage is achieved by arranging that the 
contact (represented by S in Fig. 1) short 
circuits the dry battery B and the 1MQ 
resistor in series with it. The current through 
the contact is therefore limited to a few micro- 
amperes so that welding or pitting of the 
contact is virtually eliminated. The change 
of anode current is shown on the milli- 
ammeter A (Fig. |). This milliammeter can 
be seen at the centre of Fig. 2, which is a 
general view of the apparatus. 

Experience showed that to obtain reliable, 
positive signals from the contact sensing 
device very careful cleaning of the contacting 
surfaces was essential ; the best results have 
been obtained by applying benzene followed 
by chloroform, although carbon tetra- 
chloride has been found to be quite satis- 
factory. Long bores, inaccessible to a brush, 
have been cleaned by using a string “ pull- 
through,”’ soaked in the solvent. Even so, 
it was apparent occasionally that the surface 
remained contaminated with a thin residual 
film which prevented good electrical contact 
unless the force on the stylus was increased 
to a value sufficient to deflect its stem to an 
unallowable extent. The preferred procedure 
is, therefore, to make contact and then with- 
draw the workpiece from the stylus until the 
milliammeter indicates that the circuit is just 
broken. However, further experience with 
the prototype instrument revealed that, whilst 
this procedure was perfectly satisfactory for 
workpieces made of non-magnetic materials, 
when measuring workpieces which had even a 
slight degree of magnetisation, the stylus 
clung to the bore wall and deflection of the 
stylus stem was required to make it break 
away. This deflection often did not amount 
to more than a few hundred-thousandths of 
an inch, but was nevertheless unacceptable 
having regard to the accuracy of performance 
sought. Since the normal procedure of 
passing the workpiece through a demagnetis- 
ing coil was not found to be wholly effective, 
this difficulty was solved for the common 
ferrous materials by plating the spherical 


Fig. 2—The complete equipment consists of three units : a Magna-Gage comparator, a contact sensing 
device, and a slide and stylus assembly respectively 
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Stylus tip with a non-magnetic coating, 
approximately 0-000 1Sin (4um) thick, con- 
sisting of rhodium deposited on interlayers of 
nickel and copper. 


MEASURING STYLUS 


The stem of the stylus is made, for strength, 
of tungsten wire, the end of the wire being 
reduced and slightly tapered to enter a hole 
of about 0-006in (150um) diameter in a 
spherical steel ball. The hole is produced by 
the spark-erosion process. The most slender 
stylus so far made has a ball of 0-02in (4mm) 
diameter mounted upon a stem jin (20mm) 
long and 0-010in (4mm) diameter. Measure- 
ment of the ball diameter is made on an 
interferometer particularly developed at this 
laboratory for such purposes. It is hoped to 
make styli both smaller in diameter and 
longer in the stem. 


GENERAL DESCRIPTION OF THE APPARATUS 

The essential features of the prototype 
apparatus into which the stylus has been 
built are : 

(1) Suitable means for bringing the work- 
piece and stylus into correct relationship. 

(2) Means to measure the relative diametral 
movement of stylus and workpiece. 

(3) An optical system to enable 
observer to view the stylus in the bore. 

These features may be identified by refer- 
ring to Fig. 2 and Fig. 3. In practice, it has 
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W PLAN VIEW. 
Fig. 3—Arrangement of the slide and stylus assembly 


been found more convenient to move the 
workpiece, the stylus remaining stationary. 
Accordingly, the face plate A has been rigidly 
attached to the double cross slide B, which is 
supported in the bearing C. Workpicces of 
differing size and shape can be accommo- 
dated, and in the illustrations a ring gauge 
is shown mounted on the face plate and held 
to it by spring clips. A particular feature of 
the double cross slide is that very fine move- 
ments may be imparted to each of the slides 
by the use of worms and worm wheels (D, 
(and D,) to rotate the traversing screws which 
have forty threads per inch. When making 
coarse adjustments the worm wheel and worm 
can be disengaged. Movement of the work- 
piece parallel to the bore axis is provided by 
the screw E. 

The face plate is formed at one end with a 
lapped face F to which slip gauges may be 
wrung. The anvils of a Magna-Gage elec- 
tronic gauging head G may be brought into 
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contact with the slip gauges by sliding the 
head through the supporting bracket H. In 
order to minimise the effect of any errors in 
the slide motions, the axis of the head is 
arranged to lie horizontally in a plane square 
to the workpiece axis and, if extended, would 
pass through the centre of the spherical end 
of the stylus. The amplifier unit associated 
with this measuring head has a zero-setting 
control which provides a range of adjustment 
equivalent to about seven times the full-scale 
reading on the meter. The usefulness of this 
feature will be apparent later. The stylus is 
rigidly attached to, but insulated from, the 
column /. In order to bring the stylus stem 
accurately parallel, in the horizontal plane, to 
the axis of the workpiece, the column / may 
be swung about the hinge J by the adjusting 
screw K. The insulating block carrying the 
stylus is so fixed to the column / that coarse 
adjustment of the stylus stem in the vertical 
plane is also possible. To provide the 
observer with a view of the stylus in the bore, 
a simple optical system is fitted to the 
apparatus comprising a telescope, mirror and 
weak field lens constructed as a unit L, 
illumination being provided by a small torch 
bulb, lens and 45 deg. mirror M. When 
viewed through the telescope, the stylus 
appears as a dark disc on a light background. 
The dial indicator N, which may be swung 
out of position when not required, is so 
mounted that it registers the motion imparted 
to the face plate by the vertical slide. 


OBSERVATIONAL PROCEDURE 


The risk of damage to the stylus when 
mounting the workpiece is minimised by 
displacing the face plate towards the telescope 
until the stylus no longer protrudes beyond 
it. The bore to be measured is then mounted 
on the face plate with its axis reasonably 
square to the face plate and at about the 
height of the stylus. Whilst observing the 
stylus and bore through the telescope, the 
stylus is brought approximately on to the 
bore axis. by appropriate movement of the 
double cross slide and is then introduced into 
the bore by moving the face plate away from 
the telescope until the stylus point lies in the 
desired plane of measurement. A scale is fitted 
to assist in making this setting. A check is then 
made by direct observation that the stylus 
stem does not touch the wall of the bore when 
the stylus tip is brought into contact with it. 
If necessary, the stem is aligned to attain this 
condition. 

Precise adjustment of the workpiece height 
must then be made to ensure that the stylus 
measures a diameter and not a chord. The 
method is to move the workpiece upwards, 
using the vertical traverse, until it contacts 
the stylus and then downwards until contact is 
again made. The readings of the indicator 
N in the two positions are noted, and the 
workpiece moved until the indicator registers 
the mean of these two readings. In practice, 
because of the limited range of the indicator 
used, these settings were made with the stylus 
offset in the horizontal plane to one side of 
the bore. The precision with which this 
adjustment should be made is related, of 
course, to the accuracy of diametral measure- 
ment required and the bore diameter. 

Two slip gauge piles are next prepared 
differing in size by an amount equal to the 
difference between the nominal bore diameter 
and the diameter of the stylus tip. With the 
smaller pile wrung to the face F, the work- 
piece is moved towards the gauging head G 
until, to the observer, the stylus appears to 
be just in contact with the bore. The head 
is then brought into contact with the pile until 
the pointer on the meter associated with it 
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registers somewhere near the centre of the 
scale. 

The electronic sensing device is then used 
in setting the bore in precise relation to the 
stylus, the procedure, as mentioned earlier, 
being first to obtain a positive electrical 
contact and then just breaking the contact 
by slow retraction of the workpiece. By 
means of the zero-setting control the reading 
of the meter of the Magna-Gage can be 
restored, if necessary, to an approximate 
mid-scale value and this value then noted. 
The workpiece is then displaced in the opposite 
direction and the larger slip gauge pile sub- 
stituted, leaving the measuring head undis- 
turbed. After following a similar procedure 
for setting the opposite wall of the bore and 
the stylus in correct relationship, the meter 
reading is again noted. The earlier setting 
with the smaller slip gauge pile is then 
repeated to verify that this setting has not 
changed. The bore diameter is derived by 
associating the differences between the two 
meter readings with the difference between 
the two piles of slip gauges and the diameter 
of the stylus tip. 
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Appointments Service for Professional 
Engineers 

FOLLOWING discussions between the Council 
of the Engineers’ Guild and the Board of the 
Professional Engineers Appointments Bureau, it 
has been agreed between the two bodies that the 
functions of the Bureau shall be transferred to 
the Guild, which will carry them on in future. 
An appointments division will be created in the 
Guild Office to carry out these functions for 
corporate members, graduates and students of 
the Institutions of Civil, of Mechanical, of Elec- 
trical and of Chemical Engineers, and the present 
Registrar and Secretary of the Bureau, Mr. 
J. Muil, M.I.E.E., and assistant secretary, Mr. 
H. Bailey, are being invited to join the Guild 
secretariat as Registrar and Assistant Registrar 
respectively of the new division. The work of 
the division will be controlled by,a Professional 
Engineers Appointments Board, appointed by 
and responsible to the Council of the Guild. 
The Professional Engineers Appointments Bureau 
was formed in 1945 with the support of industry 
and the engineering Institutions, and it has 
established itself as one of the channels through 
which professional engineering appointments are 
now filled. In undertaking this additional 
responsibility, the Council believes that it will be 
advancing its objects to promote the unity, 
public usefulness, honour and interests of the 
engineering profession, and confirms that the 
services of the appointments division will be 
available to members of the profession whether 
or not they are members of the Guild. There is 
no intention of increasing the current scales of 
fee. Final details of the transfer are still being 
discussed and a further statement will be made in 
due course, including the names of the members 
of the profession who have been appointed to 
form the new Board. It is hoped that the 
arrangements described will take effect on 
June 1, but the appointments division will con- 
tinue to operate from the present address of the 
Bureau, 39, Victoria Street, London, S.W.1 
Abbey 1737), until further notice. 
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International Transistor Exhibition 


No. Il—{ Concluded from page 803, May 22) 


The International Transistor Exhibition, held at Earls Court, London, in connection 
with the International Convention on Transistors and Associated Semiconductor 
Devices promoted by the Institution of Electrical Engineers, terminated on Wednes- 
day, May 27. There were eighty-three stands, among which were displays repre- 


senting transistor development in eight overseas countries. 


Referring to the 


exhibition in his speech when opening the convention, Lord Hailsham, Lord 

President of the Council, expressed the hope of the organisers that it might attract 

students to electronics as a career, and recalled the invitations which had been sent 

to schools and colleges to bring parties of their senior scholars and students. A 
final selection of exhibits is reviewed below. 


STANDARD TELEPHONES AND CABLES, LTD. 


WO special exhibits on the stand of 
Standard Telephones and Cables, Ltd., 
Connaught House, Aldwych, London, W.C.2, 
showed the use of transistors in electronic 
circuitry. The first of these, a slow speed 
ferrite store, uses 180 transistors and 320 
diodes in its control circuits. The circuits 
operate in conjunction with a ferrite matrix 
plane. Telegraph characters (up to thirty- 
two in number) are transmitted from the 
associated teleprinter into the store. The 
characters are held until retransmission to 
the teleprinter is released by a manually- 
operated switch. The second of these 
exhibits, a micro model, uses about 350 
transistors and 1500 diodes in its circuitry. 
It has been produced to demonstrate the 
method of assembly of STRAD (Signal 
Transmission Reception and Distribution 
system) electronic circuitry and the reliability 
of transistorised circuits. Basically the 
model is made up of two binary counters, 
which are operated simultaneously under 
normal conditions ; they are started together 
and should always remain in step. Manual 
controls are provided for starting and stop- 
ping the counters, and either or both counters 
can be reset if required. Should the counters 
become out of step, a comparison circuit 
operates an alarm system. 
In addition to the special exhibits, a 
number of transistorised, or part-transistor- 





Fig. 5—** Cut-away ’’ view of transistorised under- 
ground repeater equipment—Standard Telephones 
and Cables 


ised, equipments by the company were shown. 
From the Transmission Division, these 
included the 300-circuit small-diameter co- 
axial cable telephone system, and a tran- 
sistorised carrier telephone system for rural 
service. In the former equipment (Fig. 5) 
a fully transistorised dependent repeater 
forms one stage of a 300-channel small- 
diameter cable system; its operation is 
dependent upon power fed over the cable 
itself. To ensure good temperature stability, 
the repeater is buried below ground, and 
provision is made for withdrawing the 
internal unit to the surface for servicing. 
The system meets C.C.LT.T. recommenda- 
tions for international circuits. 

The rural telephone transmission system 
is designed to meet the needs of scattered 
locations in sparsely-populated areas. The 
design enables any number up to ten two-way 
speech circuits to be provided over a single 
open-wire pair. The use of junction tran- 
sistors, combined with modern components 
and assembly techniques, provides equip- 
ment requiring greatly reduced space, and 
permits operation on a nominal 24V d.c. 
supply. Also shown was an exhibit from an 
associated company, Fabbrica Apparec- 
chiature per Comunicazioni Elettriche- 
Standard (FACE) of Milan. This consisted 
of a hand-free telephone set, being a normal- 
size telephone set incorporating a micro- 
phone and a fully-transistorised amplifier. 
This, combined with a small external loud- 
speaker, allows the telephone user to speak 
and to listen without removing the handset 
from its place, thus leaving the hands 
completely free. 

Exhibits on the stand from Standard 
Telecommunication Laboratories included a 
demonstration of a transistorised theodolite, 
comprising transmitter, intermediate position, 
and receiver. The transmitter and receiver 
are placed at opposite ends of a visual path, 
for which the minimum length could be as 
little as 6ft and maximum operating length 
as much as half a mile. With this equipment 
it is possible for one man, without assistance 
from the end of the line, to establish the 
exact position at which the line of sight 
passes over his location. 

Among the Rectifier Division exhibits 
were a display of silicon devices and ger- 
manium photocells, a zener diode semi- 
automatic test set, power supply units for 
Carrier equipment, and a working demon- 
stration of zener diodes: The Capacitor, 
Information Processing, and Radio Divisions 
of the company all contributed examples of 
apparatus using transistors or particularly 
applicable to transistor circuits. 


DAWE INSTRUMENTS, LTD. 
A transistorised device of wide engineer- 
ing application on the stand of Dawe 
Instruments, Ltd., Uxbridge Road, Ealing, 
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London, W.5, was a portable battery-operated 


stroboscope (Fig. 6). This unit, known as 
the Type 1211 ‘ Strobopack,” has been 
designed specifically for use in locations 
where a mains supply is not available. It is 
expected to prove of particular value in the 
automobile, aircraft, and textile industries, 
as the power requirements can be drawn 
not only from the mains supply or the 
recommended battery pack, but from any 
12V d.c. source capable of supplying 1A 
(for example, the battery of any vehicle 
with a 12V electrical system). The design 
incorporates a transistor multivibrator cir- 
cuit used to provide a pulse output, the 
repetition rate of which is controlled by a 
potentiometer through a slow-motion drive 
from the front panel. This output, after 
differentiation and amplification, is applied 
to a step-up transformer to provide the 
necessary high voltage pulse to trigger the 
flash tube. 

The pulses are also used to operate a 
frequency meter circuit, to give a direct 
indication of the flashing rate on a meter 
scale calibrated in revolutions per minute. 
Flashing rates between 600 and 15,006 per 
minute are covered in two ranges, 600 to 
3000 and 3000 to 15,000. 

A 12V accumulator in a leather carrying 
case, as shown in the illustration, can be 





Fig. 6—Portable stroboscope equipment, incorporat- 
ing transistor multivibrator—Dawe Instruments 


supplied as the power source. On batiery 
operation the h.t. supply for the flash tube 
is provided by a transistor d.c. converter 
operating on the push-pull saturating core 
principle. The *‘ Strobopack”’ can also be 
operated from normal 200V-250V, 50 to 
60 c/s mains supplies. Measuring only 
S54in by 34in*by 7%in in its metal cabinet, 
and weighing 4lb, the instrument can 
conveniently be held in the hand. 

An all-transistor oscilloscope, Type 720, 
was also shown. It is completely portable, 
the power supply being a small 6V accu- 
mulator contained in the cabinet. For 
bench use the mains supply may be used to 
float charge the accumulator. In its present 
form the oscilloscope is intended primarily 
for the measurement and study of wave- 
forms encountered in the vibration and 
acoustic fields. It may also be used as a 
general purpose oscilloscope up to frequen- 
cies of about 50 ke/s. The 6V battery sup- 
plies the heater of the tube and also drives 
a d.c. converter giving outputs of 1300V 
and 30V d.c. for the tube e.h.t. and tran- 
sistor circuit supplies respectively. The 
time base consists of a variable frequency 
multivibrator having a pulse which, after 
amplification, is used to charge a capacitor. 
This discharges through a constant current 
drain. The amplifier comprises three stages 
and provides the drive to the tube from a 
transistor in the grounded base configuration. 
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Other exhibits included oscillators and a 
transistor frequency meter which can be 
used in conjunction with a photo-transistor 
pick-up for the measurement of rotational 
shaft speeds up to 100,000 r.p.m. 


FERRANTI, LTD. 
A transistorised desk-size computer known 
as “* Sirius ’’ (Fig. 7) was shown by Ferranti, 
Ltd., Hollinwood, Lancs. The low power 
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lamp display, mainly for monitoring pur- 
poses, in the form of binary digits, but the 
version to be marketed shortly will have a 
row of ten windows in which decimal 
numbers will be displayed. The present 
1000-word capacity of the store will be 
increased later by the 
separate free-standing cabinets with plug-in 
connections to the main store. The built-in 
storage consists of twenty magneto-striction 


Fig. 7—Transistorised desk-size digital computer, with associated printer, forming a complete computing 
equipment suitable for an ordinary office—Ferranti 


requirements of the transistors and the 
elimination of fans for cooling enable the 
equipment to be operated from a 5A power 
point, consumption being 3-8A, while ensur- 
ing silent working which simplifies installa- 
tion in an office. The computer weighs 
only 5 cwt and measures approximately 7ft 
by 3ft 6in by 4ft high, including a standard 
office desk. Its chicf application is expected 
to be to statistical analysis in industry, 
commerce, and in laboratories. Input is 
On paper tape, and a set of 100 buttons, 
similar to a desk calculator, is provided for 
use in programming or for modifying 
programmes already in use. Results are 
given in decimals. The “ Sirius ’’ computer 
exhibited was a prototype and, in addition 
to a punched tape output, gave an indicator- 
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Fig. 8—Logic element of computer shown in Fig. 7. 
Two of the four-winding transformers on which the 
system is based are seen at the top—Ferranti 


delay lines each with fifty words. Each 
word is ten decimal digits and each decimal 
digit is four binary digits. 

The circuitry is built up with 600 logical 
elements known as “ Neurons,’ each con- 
sisting of a printed circuit plate measuring 
approximately Sin by 6in (Fig. 8). These 
carry in all some 2000 transistors. The 
“* Neurons ” have been designed round the use 
of four-winding transformers in which the 
fourth winding provides an output depen- 
dent on the inputs to the other three. In 
this computer 85 per cent of the ** Neuron” 
elements are of one basic type. They plug 
in at right angles to the logical network, 
the ends of the printed circuit wiring being 
terminated in flat contacts through which 
the connections are made. Testing is 
facilitated by the arrangement of loops in 
the wiring at certain 
parts of the circuit 
with provision for the 
attachment of a clip- 
on ammeter. 

The “Sirius ’’ com- 
puter is still the subject 
of development, one of 
the possibilities under 
consideration being its 
adaptation to accept 
instructions in the 
simplified **Autocode”’ 
developed for users 
of the company’s 
** Pegasus”’ computer 
(see our February 13 
issue, page 272). 

Other features of 
the Ferranti stand in- 
cluded demonstrations 
of solar cells, one of 
which showed their 
response to very 
short - duration light 
pulses such as those 
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derived from a_ high-speed stroboscopic 


light source. 


WESTINGHOUSE BRAKE AND SIGNAL 
COMPANY, LTD. 


Three new semiconductor devices (Fig. 9) 
for switching and power control purposes 
were shown by the Westinghouse Brake and 
Signal Company, Ltd., 82, York Way, 
King’s Cross, London, N.1. One of these, 
the “ Trinistor’’ switch, is a high-power, 
three-terminal controllable silicon rectifier. 
If the base is made positive with respect to 
the cathode, the breakover voltage is pro- 
gressively reduced with increasing base 
drive and will fall to a few volts with a base 
drive of approximately 2V to 5V at 25mA to 
150mA. Full forward current can then 
flow with a forward voltage drop similar 
to that of a normal silicon diode. However, 
once forward current has begun to flow, 
the base drive may be discontinued if 
desired, since (apart from certain special 
circumstances) the base no longer has any 
effect on the characteristics. To turn the 
“ Trinistor ” off it is in general necessary to 
reduce the current below a certain minimum 
value known as the sustaining current, 
although turn-off by a base control signal 
is possible at low currents. 

A demonstration was given of a.c. power 
control by two “ Trinistors”’ in opposed 
parallel connection, each switched on by 
control current from a transistor driver 
circuit at a variable point in the half-cycle, 
and returning to the blocking condition at 
the end of each half-cycle. The voltage sup- 
plied to the load was thus controlled accord- 
ing to the conduction angle. A _ further 
demonstration showed speed control of a 
d.c. motor by adjusting the conduction 
angle of two “ Trinistors’’ in a 2kW con- 
trollable rectifier circuit. To illustrate the 
use of a “ Trinistor ”’ as the static equivalent 
of an a.c. contactor with a holding contact, 
a “start’’ button was arranged to feed 
control current to the “ Trinistor”’ base 
and this current was maintained by feed- 
back from the load. The “ Trinistor ”’ 
contactor was tripped by breaking the feed- 
back path with a “stop” button. In this 
demonstration a single ** Trinistor ** switched 
an a.c. load of 1-6kW. 

The ** Dynistor” switch is a multi-layer 
p-n-p-m two-terminal germanium device 
having a breakover voltage characteristic 
which enables it to change from a high 
resistance (blocking) condition to a low 


Fig. 9—New semiconductor switching devices showing germanium ‘‘ Dynistors ”’ 
(top), silicon power transistor (lower left) and silicon *‘ Trinistors ’’ (lower centre 


and right)}—Westinghouse 
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resistance (conducting) condition in a frac- 
tion of a microsecond. The _ breakover 
may be initiated by a short-duration trigger 
pulse of less than | microsecond duration. 
To turn the “ Dynistor”’ off it is necessary 
to reduce the current below a minimum 
value known as the sustaining current which 
is of the order of 20-SOmA. 


Also shown on the stand was a range of 


high power n-p-n fused silicon power 
transistors (Types TS10 to 26) with voltage 
ratings up to 300V and current ratings up 
to 5A. 


TEXAS INSTRUMENTS, LTD. 

A technique seen on the stand of Texas 
Instruments, Ltd., Dallas Road, Bedford, 
was an “ultramicroscopic”” solid circuit in 
which diode and transistor elements, as 
well as passive elements of resistance and 
capacitance, are formed as integral parts of 
single pieces of semiconductor material, 
both silicon and germanium. The resultant 
solid circuits are each about the size of a 
match-head. One of the circuits shown was 
a multivibrator containing the equivalent 
of twelve electronic components—two 
diffused-base transistors, two capacitors and 
eight resistors—in a size less than in by 
sin by 4/s9in. Such a size reduction gives an 
equivalent component density approaching 
34,000,000 per cubic foot, comparing with 
an estimated 500,000 components per cubic 
foot for the so-called micro-modules, the 
highest announced hitherto. Resistors are 
formed by applying ohmic or non-rectifying 
contacts to a semiconductor wafer, and 
capacitors by using the capacitance of a 
relatively large area of a p-n junction. These 
two methods are combined for the forma- 
tion of distributed capacitance. Diffused- 
base techniques are used for the portions of 
the solid circuit which function as tran- 
sistors and diodes. 


FERGUSON RADIO CORPORATION, LTD. 

A number of transistor-powered instru- 
ments was shown by the Ferguson Radio 
Corporation, Ltd., Great Cambridge Road, 
Enfield, Middlesex. An indicator developed 
to facilitate the adjustment of aero engines 
to an accurate predetermined speed illustrated 
the use of transistor digital techniques in 
instrumentation. The instrument determines 
the frequency of the signal from an engine- 
driven tachometer and compares it with the 
preset value, the difference being directly 
presented on the indicator. Frequency 
measurement is accomplished by counting 
pulses derived from 
the input for a fixed 
period, a crystal-con- 
trolled transistor oscil- 
lator providing the 
basis for timing. The 
reading is retained on 
the meter during count- 
ing, resulting in a con- 
tinuous indication. A 
wide-band ferrite fre- 
quency multiplier is 
used in order to re- 
duce the count time to 
only 1:2 seconds for 
an accuracy of 0-1 per 
cent at 70 c/s. The use 
of ferrite core/transis- 
tor circuitry results in 
a low power consump- 
tion of 2W from the in- 
ternal mercury battery, 
giving an operating 
life of over 100 hours. 
A total of eighty tran- 
sistors is used. 
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The development of a compact transistor 
amplifier with high gain, but low noise and 
drift, has enabled the company’s Transistor 
Application Group to design a resistance- 
measuring bridge in which a mechanically 
robust and relatively insensitive moving coil 
instrument, with high overload capacity, is 
used without sacrifice of accuracy, and with 
great advantage in reducing the incidence 
of damage and replacements often experi- 
enced when semi-skilled operators are re- 
quired to use sensitive galvanometers. 

A transistorised waveform generator was 
shown (Fig. 10) which produces 405-line wave- 
forms to B.B.C. Specification TV42. It pro- 
vides trigger pulses for camera time bases and 
composite synchronising and blanking wave- 
forms. Facilities are provided for crystal 
control or a wide-angle phase lock either to 
the internal mains or an external reference 
in the range 47 to 53 c/s. 


BiRLEC, LT. 

A new pilot dryer designed specifically to 
dry air and gases for transistor manufacture, 
atomic energy pilot plant, furnace atmosphere 
dewpoint control, stainless steel brazing and 
general procéss use, was exhibited by Birlec, 
Ltd., Erdington, Birmingham, 24. The 
dryer weighs 75 1b. It may be supplied with 
various desiccants, that for most common 
applications being activated alumina. In 
operation the unit is connected in circuit 
until the desiccant becomes saturated, where- 
upon it is removed from circuit and reacti- 
vated by a built-in heater system. The dryer 
takes the form of a round-ended cylinder of 
diameter 9in, and height 3ft 2in, with a 
desiccant capacity of 0-25 cubic foot. The 
reactivation temperature can be controlled 
at any desired level between 100 deg. and 
300 deg. Cent. Reactivation heating takes 
some two and a half to five hours, and a 
cooling period of two to three hours is 
necessary. 


ENGLISH ELECTRIC VALVE COMPANY, LTD. 

A display of air-cooled, high-power ger- 
manium rectifiers on the stand of the English 
Electric Valve Company, Ltd., Chelmsford, 
Essex, was supported by examples of their 
application to providing filament supplies 
for large transmitting valves. In one of 
these exhibits six “ VA710” diodes were 
shown forming a full-wave, bridge-connected 
rectifier giving an output of 480A at 9V for 
this purpose, or 160A per rectifier. The 
units were assembled in a framework with 
a fan attached for air cooling. Other appli- 





Fig. 10—Chassis arrangement of transistorised television waveform 
generator—Ferguson 
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cations showed germanium units arranged 
for supplying the solenoids of a SMW 
magnetron and of a travelling wave tube. A 
water-cooled germanium rectifier with a 
current rating of 240A was also exhibited. 
An industrial application represented pic- 
torially on the stand was the use of ger- 
manium cells for the drive of a rotary 
printing press. 


UNITED KINGDOM ATOMIC ENERGY 
AUTHORITY 

The central exhibit on the stand of the 
U.K.A.E.A. was a sensitive transistor oscillo- 
scope with d.c. to 300 Mc/s response. The 
oscilloscope operates on the sampling prin- 
ciple, where the repetitive waveform to be 
observed is sampled for a very short interval 
of time once for each repetition. By slowly 
changing the instant of sampling in relation 
to the waveform itself, the whole of the 
waveform is examined progressively. 

The time resolution of this system is 
determined solely by the duration of the 
gating pulse which controls the sampling 
action, and in the present case an avalanche 
transistor pulse generator is used to generate 
pulses of 1-Smy second width, defining a 
bandwidth of 300 Mc/s and a rise time of 
1-5 mus for the oscilloscope. An advantage 
of the sampling technique is that after 
sampling the input waveform the information 
may be processed at a slow rate in low band- 
width circuits. The oscilloscope probe is 
arranged to contain all the high-speed circuits, 
namely, the gate pulse generator and the 
sampling circuit, and is connected to the 
main instrument containing the low frequency 
circuits by a length of multi-way cable. 

The display oscillograph consists of a 
2lin television tube in which the deflection 
coils are driven by transistors. 


Transistor Diodes 

A REVIEW of some characteristics of four- 
layer transistor diodes was given by Dr. 
W. B. Shockley in his address at the opening 
session of the International Convention on 
Transistors and Associated Semiconductor 
Devices (see our May 22 issue, page 796). 
These diodes are based on principles of 
internal control action in place of the external 
control required for conventional transistors. 
Because of this simplification, transistor 
diodes require only two external connections 
instead of the three used by transistors. 
Dr. Shockley said the four-layer transistor 
diode, now in its second year of commercial 
production, was finding many applications, 
including an outstanding performance in a 
new high-speed digital computer which took 
approximately one-millionth of a second to 
extract any of 80,000 bits of information from 
magnetic memory cores. Recent experiments 
indicated that within two to three years 
transistor diodes would attain power levels 
10 to 100 times higher than related transistors 
with comparable frequencies and efficiencies. 

Calculations had shown, he said, that four- 
layer transistor diodes used in class C 
oscillator and amplifier circuits could be 
operated at high power levels over junction 
areas much larger than were possible in 
transistors. To obtain this uniform operation 
over large areas, two new operating prin- 
ciples were employed. The first was impulsive 
charging, by which the interior base layers 
were uniformly flooded over their entire 
areas with electrons which turned the diode 
on like a switch. The second was majority 
carrier extraction, which removed the added 
electrons and also some normally present. 
This turned the diode off like opening a 
switch and prepared it for impulsive charging. 
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LETTERS AND LITERATURE 


Letters to the Editor 


(We do not hold ourselves responsible for the opinions of our 
correspondents) 


TRANSPORTABLE STEAM-DRIVEN 
POWER SET 


Sir,—Following your published details of 
the Steam Power Unit, we were interested to 
read Mr. Pollard’s comments on the subject 
of safety in your issue of May 8; and 
whereas we readily agree that steam raising 
is always attendant with certain dangers, 
metallurgical, structural and design tech- 
niques have for all practical purposes 
removed the hazards of explosion. Control 
flow and monotube steam generators are 
acknowledged to be relatively safe, and in 
stating that explosion is virtually eliminated 
we are reiterating an accepted fact. We 
consider that quantity of water is relevant, 
and a shell boiler of equal output could 
conceivably have a capacity of approxi- 
mately 60 gallons or thereabouts. Mr. 
Pollard is doubtless well acquainted with the 
equivalent explosive forces of a cubic foot 
of water at 100 Ib pressure. 

Concluding, we agree with Mr. Pollard 
that it is unwise to minimise the risk of im- 
proper operation, but we nevertheless con- 
sider that when equipment is designed to 
withstand abuse and rough usage, these 
facts can be publicised with justification. 

P. L. FEWKES, 
Director and Sales Manager. 
E. Reader and Sons, Ltd., 
Nottingham, England, 
May 15, 1959. 


Sir,—I was interested to read the letter 
from Mr. J. G. Pollard in your issue of 
May 8 referring to the claim made of the 
virtual elimination of explosion in the 
boiler employed. Speaking with consider- 
able experience of small monotube steam 
generators as fitted in White and Serpollet 
steam cars I think that a claim of virtual 
elimination of explosion danger is a fair 
one. In my time I must have had some 
ten cases of tube failure due to overheating 
under pressures of anything up to 6001b 
per square inch with a bang comparable to 
a tyre burst, and nothing else. 

The absence of danger from this class of 
steam generator is confirmed by the fact that 
the steam car fitted with a monotube gener- 
ator is accepted by all the insurance com- 
panies whereas it is well-nigh impossible to 
get multi-tubular boilers of the type fitted 
to the Stanley steam car accepted. The 
fact that the water content of a monotube 
generator is distributed over a considerable 
length of solid drawn steel tubing means 
that a split anywhere results in the escape of 
steam and water more on the lines of the 
lifting of a “Pop” safety valve than an 
explosion. 

The concluding sentence of Mr. Pollard’s 
letter contains a wise suggestion relative to 
operation by unskilled labour. I would, 
however, say without the slightest hesitation 


that no other steam generator can stand 
abuse to the extent that the monotube will 
or cause less danger to the operator should 
tube failure occur. 
KYRLE W. WILLANS 
Devizes, 
Wiltshire, 
May 19, 1959. 


ROAD SAFETY 

Str,—What is the use of any talk about 
road safety so long as the motoring industry 
and motoring writers continue to glamour- 
ise “* performance.”” Most cars to-day have 
more performance than can safely be used. 
The young are very impressionable about 
these matters (and some older ones who 
ought to know better). The game of jockey- 
ing for position, bursting from the touch- 
line on the amber, and overtaking, will go 
on until a new spirit is born or some pretty 

stiff regulations enforced. 
H. E. Clark 


Crawley Down, 
Sussex, 
May 21, 1959. 


Book Reviews 


Anton Philips of Eindhoven. By P. J. BOUMAN. 
Weidenfeld and Nicolson, 7, Cork Street 
London, W.1. Price 30s. 


Anton Philips of Eindhoven is a well-handled 
book of surprising interest to the general 
reader. The flow of the narrative is some- 
times marred by the obvious effect of trans- 
lation and is frequently interrupted by foot- 
notes which could have been interpolated in 
the text. The weakest chapter of the book is 
undoubtedly that on travel, which comprises 
little more than a catalogue of the places 
visited by Mr. and Mrs. Philips in the later 
years of his life. Apart from these minor 
de-merits the book is readable and sincere. 
The history of the Philips enterprise is traced 
from its small beginnings in 1891 to the world- 
wide organisation it had become by the time 
of its Sixtieth Jubilee in 1951, the year of 
Anton Philips’ death at the age of seventy- 
seven. 

There is no fairy-story sentiment in this 
biography, which clearly shows how the 
success of the Philips concern, first as a family 
business and later as a public company under 
the same virtual “one man _ control,” 
developed on the basis of Gerard Philips’ 
technical genius and Anton Philips’ superb 
ability to sell and to take long-term, calculated 
risks. 

The text is interspersed with anecdotes 
intended to give to the reader some insight 
into the personal character of its subject. 
They tend, however, to convey the impression 
of a somewhat pompous nature, which was, 
in fact, no part of Anton Philips’ make-up. 
He had, in common with many of his country- 
men, an extraordinarily deep feeling for the 
home and family, whereas in office and works 
he was an odd and slightly unpredictable 
mixture of ruthlessness, kindliness, aloofness 
and friendliness. He was, above all, a leader 
of men and he inspired a firm loyalty from the 


vast majority of his colleagues and work- 
people. 

In so far as the life of Anton Philips was 
bound up with the Philips organisation in 
Eindhoven, as it was to an enormous extent, 
the story is very much summarised, since a 
detailed exposition of the expansion of N.V. 
Philips’ Gloielampenfabrieken would fill many 
volumes. The biographer manages to por- 
tray, however, the impact of Anton Philips’ 
personality on the employees of the Philips 
organisation. Philips so obviously had their 
welfare at heart, and the improvements which 
he and his wife made in their working con- 
ditions were forerunners of the sociological 
improvements which are now accepted as a 
matter of course in most developed countries. 
Probably the most outstanding innovation in 
this sphere was Philips’ insistence that all his 
workpeople should be subjected to X-ray 
examination. In this he was, without doubt, 
the first industrialist to use what is to-day 
known as mass radiography. Philips insti- 
tuted this practice as long ago as 1932. 

This book is the genuine success story of a 
man who achieved greatness by his own 
acumen. 


Shielding. 
Temple Press, 
London, 


By -J. RB. 
Liea:, 
BGI. 


Nuclear Reactor 
HARRISON, M.A. 
Bowling Green Lane, 
Price 10s. 6d. 

r'His book is the fourth in a series of mono- 

graphs on specific aspects of nuclear engineer- 

ing. It is intended to provide an introduction 
to the principles and practice of reactor 
shielding. The book begins by defining the 
requirements of reactor shielding, taking 
account of the concepts of maximum 
economy and (for mobile systems) minimum 
weight. Gamma radiation and its attenua- 
tion in various materials are then considered. 
There follows a chapter on neutron physics, 
in which the author considers neutron 
sources and _ interactions with shield 
materials and discusses three methods of 
analysis which have some applications in 
shielding problems—namely, diffusion theory, 
age theory and removal theory. The appli- 
cation of these theories to the practical 

problems of shielding are then dealt with. A 

final chapter touches upon miscellaneous 

matters such as neutron streaming along 
ducts and coolant activation. 


Books Received 


Philosophy of Structures. By E. Torroja. Cam- 
bridge University Press, Bentley House, 200, Euston 
Road, London, N.W.i. Price 94s. 

Patents for Engineers. By L. H. Carr and J. C. 
Wood. Chapman and Hall, Ltd., 37, Essex Street, 
Strand, London, W.C.2. Price 18s. 

Modern Foundry Practice. Third edition. Edited 
by E. D. Howard. Odhams Press, Ltd., 96, Long 
Acre, London, W.C.2. Price 30s. 

Chemical Engineering Group Proceedings. Vol. 
XXXVIII, 1956-57. Chemical Engineering Group, 
14, Belgrave Square, London, S.W.1. 

Advanced Mechanics of Fluids. Edited by H. 
Rouse. Chapman and Hall, Ltd., 37, Essex Street, 
Strand, London, W.C.2. Price 78s. 

The Directory of Shipowners, Shipbuilders and 
Marine Engineers, 1959. Tothill Press, Ltd., 33, 
Tothill Street, London, S.W.1. Price 40s. 

Jets and Rockets. By A. Barker, T. R. F. Nonweiler 
and R. Smelt. Chapman and Hall, Ltd., 37, Essex 
Street, Strand, London, W.C.2. Price 35s. 

Handbuch Der Werften, 1958. Edited by K. 
Wendel. Schiffahrts-Verlag “* Hansa ” C. Schroedter 
and Co., Hamburg 11, Stubbenhuk 10, German 
Federal Republic. Price DM.36. 
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SHORTER REPORTS 





Bridge for Mono-Rail Transporter 


THE mono-rail transporter made by Road 
Machines (Drayton), Ltd., has been widely 
used on building sites since its introduction about 
ten years ago. Since that time, and since our 
description of it in THE ENGINEER of December 9, 
1949, several improvements have been intro- 
duced to the system, the most recent of which is 
a mobile bridge which, although originally 
conceived simply to span an area of the con- 
structional site, is intended also as a distributor 
and spreader. 

The accompanying illustration shows the 
powered wagon of a mono-rail train passing over 
the mobile bridge. Normally, mono-rail rails 
are set up on either side of the area to be con- 
creted, accurately parallel to each other. The 
width of the bridge is 24ft ; extension pieces, 
each of 6ft, can increase it to a maxinium of 
36ft. On the 24ft bridge are mounted curved 
rails of 24ft diameter, which gives an arc of 
travel of 180 deg. (with spans greater than 24ft, 
straight rails are inserted). To each end of the 
curved section is fitted a special rail—the “ take 
off ’* rail—which serves as a ramp from the track 
rails to the curves. Thus the mono-rail power 
wagon runs on the track rails until it meets 
the ramp or “take off” rail which it climbs 
and then traverses the bridge. 

The whole bridge is mounted on four roller 
bearing wheels which run on the mono-rail 
track, and it can be easily moved by two men. 
Thus concrete from the wagons can be discharged 
at exactly the right spot throughout the complete 
length of the bay. The illustration clearly shows 
the * take-off ’’ rail, and also shows the timber 
spreader bar carried below and behind the 
bridge, which strikes-off the top level of the 
concrete as the bridge is traversed. This par- 
ticular illustration shows concreting of the 
Cavendish Way bridge, for Hatfield Develop- 
ment Corporation (consultants Messrs. Rendel, 
Palmer and Tritton; contractor W. and C. 
French, Ltd.). The rail stands are carried on 
12in by 12in timbers spanning the railway, and 
a complete, U-shaped track circuit jis in use 
to place concrete in the heavily-reinforced 
bridge slab. The mixing station is 300 yards 


away at ground level, and concrete is taken by 
dumper to the mono-rail wagons at the high 
level. 


Anglo-German Collaboration in 
Nuclear Power 


A LONG-TERM nuclear power agreement has 
been made between The General Electric Com- 
pany, Ltd., of England, and Maschinenfabrik 
Augsburg-Niirnberg A.G. (M.A.N.), of Ger- 
many. The agreement, which is initially for 
a period of ten years, but is capable of extension, 
was signed on Monday, May 25, at Nuremberg 
by Mr. Arnold Lindley (assistant managing 
director) and Mr. R. N. Millar (director) for the 
G.E.C., and by Herr Ulrich Neumann (director- 
general) and Herr Hans Fischer (director) on 
behalf of M.A.N. Commenting on the agree- 
ment, Mr. Lindley said that it underlined the 
value of British experience with the graphite- 
moderated, gas-cooled type of reactor. Recent 
developments had shown that, with further 
research, this system was capable of much greater 
versatility than was originally envisaged. He was 
confident that this co-operation between the two 
companies would make an important contribu- 
tion towards meeting Europe’s future power 
requirements. 

Under the terms of the agreement, M.A.N. 
will pay the G.E.C. a capital sum plus a service 
fee per kilowatt of guaranteed electrical output 
from nuclear power stations ordered from 
M.A.N. The German company will be granted 
licences for all G.E.C. nuclear patents. These 
rights will be exclusive in the Federal Republic 
of Germany, and non-exclusive for the rest of 
the world with the exception of the British Isles and 
of those Far Eastern territories already covered 
by G.E.C.’s previous agreement with the First 
Atomic Power Industrial Group of Companies 
in Japan. Similarly, any inventions which 
M.A.N. may make relating to nuclear power 
plant will be available to the G.E.C. organisation. 

The new agreement, however, is much more 
than a licensing arrangement. The whole of the 
knowledge and experience accumulated by 
G.E.C., and by her British collaborator Simon- 





The jmobile bridge of tubular steel shown here is supported on rollers on the 


parallel ‘* mono-rail”’ rails. 
It is translated across the bay as concreting = so that the mono-rail wagons discharge expeditiously 
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Carves, Ltd., in the design and construction of 
nuclear power plant, will be made available to 
the German company. Tangible evidence of the 
extent of this ** know-how ”’ is to be found in the 
Hunterston power station in Scotland, already 
at an advanced stage of construction, and in the 
fact that G.E.C. has recently been chosen to 
build Japan’s first nuclear station. The agree- 
ment with M.A.N. relates to all kinds of nuclear 
power plant based on the gas-cooled, graphite- 
moderated reactor, including ship-propulsion 
applications. 

The traffic in knowledge and facilities will not, 
of course, be one-way. M.A.N. has large factories 
in Augsburg, Nuremberg, Gustavsburg, Munich 
and Hamburg : its products include boiler plant, 
steam turbines, diesel engines, pumps, handling 
plant, bridges and structural steelwork ; the 
German company’s wide experience in heavy 
steel fabrication is of special interest in the 
present context. M.A.N., has already been con- 
cerned with mechanical engineering aspects of 
research reactor projects in Germany. 

During the first stage of the agreement, G.E.C. 
will normally act as main contractor for all 
nuclear orders received. The ultimate aim, how- 
ever, is that M.A.N. shall itself become competent 
to prepare tenders and to execute complete con- 
tracts to designs resulting from the collaboration. 
To this end, G.E.C. staff will advise and assist 
the German organisation in setting up the 
necessary facilities, while M.A.N. key personnel 
will receive special training in the United King- 
dom to equip them for full participation in this 
rapidly developing field of technology 


Stephenson Locomotive Society 
Golden Jubilee Tour 


Tuis year is the Golden Jubilee of the Stephen- 
son Locomotive Society, which was formed as 
the Stephenson Society on December 11, 1909. 
The inception of the idea which led to its forma- 
tion may be traced back to an earlier meeting, 
on June 27, 1899, at which a group of railway 
enthusiasts met in Birmingham to discuss the 
formation of a society catering for their interests. 
This gathering of sixty years ago led to the incep- 
tion of the Railway Club, two early members of 
which—L. E. Brailsford and G. F. Burtt—later 
organised the setting up of the Stephenson 
Society (the name of which was changed to 
“Stephenson Locomotive Society *’ on January 
17, 1911). An event of the Society’s Golden 
Jubilee year, therefore, has been a London 
Doncaster tour arranged on a date coinciding 
closely with the sixtieth anniversary of the 
Birmingham meeting—the first important expres- 
sion of organised railway interest among 
amateurs in this country. The tour tock place 
last Saturday, May 23, and on the outward 
journey from King’s Cross followed part of the 
original main line of the Great Northern Railway 
by approaching Doncaster via Lincoln and 
Gainsborough. 

Some 400 members and guests from other 
organisations travelled in the eight-coach special 
train, which was hauled in both directions by 
the Eastern Region “‘A4” class “ Pacific ’’ 
locomotive No. 60007, “Sir Nigel Gresley.” 
On the outward run a speed of 102 m.p.h. was 
attained between Hitchin and Huntingdon, and 
on the return journey, made throughout over the 
present main line via Retford and Newark, the 
train reached a maximum of 112 m.p.h. while 
descending the bank near Essendine. The 
locomotive was in charge of Driver W. Hoole. 

The Stephenson Locomotive Society to-day 
numbers over 2000 members, and has twelve 
centres in different parts of the country. Its 
history has an association with the Institution of 
Locomotive Engineers in that the latter was 
founded by former S.L.S. members who wished 
to develop a society along professional lines. 
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Completion of Tunnelling Scheme on 
the Great Northern Line 


Tue Eastern Region’s £3,000,000 scheme for 
quadrupling the main line into King’s Cross 
at Potters Bar and Hadley Wood has now been 
completed, and was inaugurated on May 20 
by Sir Brian Robertson, who unveiled a plaque 
at Hadley Wood station. The entire scheme has 
consisted of constructing two new tracks over 
a distance of 24 miles and installing colour light 
signalling and track circuiting over the recon- 
structed length; constructional work has 
involved driving three new double-track tunnels 
totalling over 1800 yards in length, reconstruct- 
ing Potters Bar and 
Hadley Wood stations, 
excavating the remain- 
ing lengths to the 
track level, and building 
small retaining walls of 
concrete and steel sheet 
piling. As a _ result 
there are now at least 
four tracks from King’s 
Cross for 21 miles, to 
the viaduct at Welwyn, 
where there is still a 
2-mile section with only 
two tracks. 

The principal en- 
gineering interest in the 
scheme lies in the use 
of unbolted precast con- 
crete segments in the lin- 
ing of the tunnels. These 
are, in fact, the first rail- 
way tunnels to be driven 
through clay in this 
country since just before 
the first world war, and 
they are, apparently, the 
only ones in which this 
method of lining has been 
used. We have already 
described the construc- 
tion of these tunnels in THe ENGINEER of 
February 14, 1958 and April 19, 1957 (and also 
the new station at Potters Bar, in our issue of 
December 2, 1955) so only a very brief account 
of this one aspect of the scheme is given here, 
and we refer readers to our earlier articles for 
more complete details. 

The internal diameter of each tunnel is 
26ft 6in. The interlocking concrete segments 
were placed in the tunnel pressing against the 
clay. No grouting or bolting was used. The 
lining was erected in rings 18in wide to produce 
the same result as a bolted cast iron ring. Each 
ring consists of a reinforced invert (weighing 
about 44 tons), with three interlocking segments 
on either side, forming the lower half of the ring. 
The upper half of the ring is formed of thirteen 
segments. The shield was pushed forward by 
rams bearing against the last completed ring of 
lining, to allow the next ring to be assembled 
immediately behind the shield. The units of 
the ring were then forced apart by jacks set in 
slots between pairs of the segments in the waist 
at each side of the tunnel. The jacks were 
subsequently replaced by a very dry concrete 
pinning, introduced in two stages so as to avoid 
release of the load on the ring. The segments of 
the ring are interlocked with each other and 
each ring is interlocked with the next by recesses 
and ribs on the faces of adjacent segments. The 
cost of a tunnel lined in this way is claimed to 
be 40 per cent less than for lining throughout 
with conventional cast iron segments. 

The consulting engineers for the tunnelling 
were Sir William Halcrow and Partners, the 
rest of the scheme being under the charge of the 
chief civil engineer of the Eastern Region, Mr. 
A. K. Terris. The main contractor was Charles 
Brand and Son, Ltd.; track-laying was sub- 
contracted to Henry Boot and Sons, Ltd., and 
Hadley Wood station was rebuilt by Kyle, 
Stewart (Contractors), Ltd. The electrical work 
was under the direction of the Eastern Region’s 
chief mechanical and electrical engineer, Mr. 
K. J. Cook, and the signalling work was carried 
out by Metropolitan-Vickers-G.R.S., Ltd., as 
main contractor under the supervision of Mr. 
R. A. Green, the region’s signal engineer. 
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Coil Cutting and Straightening Line 

We illustrate an equipment supplied by Press 
Equipment, Ltd., Hunters Vale, Birmingham, 
19, for automatically uncoiling, straightening 
and cutting to length material from coils up to 
36in wide. This typical equipment has a capacity 
for handling 15in wide by 0-104in thick mild 
steel from 48in diameter coils weighing 2 tons. 
It is built to measure and cut any required length 
of steel, its usual operating range being from 
6in to 6ft lengths. 

As can be seen the equipment comprises 
essentially a coil cradle, a roller straightener, 
and a shear mounted in line. The coil cradle, 
which is driven from the straightener to ensure 





Automatic uncoiling, straightening and shearing-to-length line for coiled material 


synchronisation, has side plates and rollers 
adjustable for coil width. Motor drive to the 
straightening and feeding head is transmitted 
through an electro-magnetic clutch and variable 
speed unit and a worm reduction gearbox. A 
crank handle is used for setting the pinch rolls 
and straightening rolls to the required pressure 
and material gauge. 

A handwheel control sets the speed of the 
line to coincide with any following operation on 
the strip lengths, and if required the machine 
performing this operation can govern the whole 
line. The material is measured and held until 
sheared, when it is released to fall on to a gravity 
or powered conveyor to the next operation. 

Although a coil cradle is embodied in the line 
illustrated the makers point out that coil reels 
may be employed for holding thin gauge or non- 
ferrous materials. The type of shear used 
depends upon the application, and if required, 
existing shears can be built into a line. 


Front Loading Shovel 


A MECHANICAL shovel with a 1 cubic yard 
capacity bucket, now being made by Merton 
Engineering Company, Ltd., Faggs Road, 
Feltham, Middlesex, has the cab at the front so 
that the driver has a completely unobstructed 
view of the bucket and the ground to his front. 
The cab, of heavy gauge steel sheet with large 
toughened glass windows, is so made that the 
whole rear section slides backwards to give 
access from either side of the machine. 

The “* Frontloader,”’ as it is known, is fitted 
with a Fordson tractor unit, and its hydraulic 
linkage gives a loading height (under the lip of 
the tipped bucket) of 10ft 6in or 12ft under the 
hinge pin. At this maximum discharge height 
there is a forward reach of 2ft. The standard 
1 cubic yard bucket covers the full width over 
the front wheels and has a payload of 2800 Ib, 
smaller or larger capacity buckets being also 
available for very heavy or light materials. The 
bucket crowd angle is 45 deg. and its discharge 
angle at maximum height is 45 deg. 

A heavy duty Marles cam and double roller 
steering gear gives the machine a turning circle 
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1 cubic yard bucket front loading mechanical shovel 


of only 33ft and a fully oscillating front axle is 
fitted. Power from the Fordson four cylinder, 
54 b.h.p. at 1800 r.p.m. engine is transmitted to 
the rear wheels through a 13in Borg and Beck 
heavy duty clutch and the machine has six 
forward and two reverse speeds, up to 12-45 
and 4-75 m.p.h. respéctively. 

In addition to the range of buckets, other 
equipments which can be fitted to the “* Front- 
loader ’’ include a bulldozer blade and crane and 
fork lift attachments. Also available is a Holman 
two-tool compressor unit which can be fitted 
within the wheelbase beneath the rear canopy. 


Self-Supporting Telephone Line 

A SELF-SUPPORTING overhead telephone line 
with cable and suspension strand integrally 
sheathed was commissioned on the Ramsgate- 
Canterbury section of the Southern Region, 
British Railways, Kent Coast electrification on 
May |. This cable, which has been supplied, 
erected and jointed by Siemens Edison Swan, 
Ltd., is new to British Railways, and replaces 
existing Open-wire lines on part of the Southern 
Region’s own telephone system. The design is 
often referred to as “* cottage loaf ’’ because of its 
characteristic cross section (seen in the illustra- 
tion). 

Three sizes of cable are used : sixteen-pair, 
twenty-pair and twenty-eight-pair. The 0-050in, 
40 Ib per mile conductors are polythene-insulated 
and laid up in star quad formation, the requisite 
number of quads being stranded together and a 
screening applied overall. The cable and suspen- 
sion strand are integral in the overall p.v.c. 
sheath. Some of the cable pairs are loaded at 
2000-yard intervals in order to maintain the signal 
at a level such that these pairs can form part of 
a circuit much longer than that of the Ramsgate 
Canterbury section itself. ; 

Another contract being carried out by the 
company on the Southern Region is the supply 
and laying of two paper-insulated, lead-alloy- 
sheathed, quad-trunk telephone cables, one of 
fifty-four and the other of fourteen pairs. They 
employ p.v.c. sheaths both over the lead and 
over the armour, for special protection against 
electrolysis and corrosion. These cables are laid 
in concrete troughing over a 5-mile length. 





Telephone line with suspension strand and cable 
pairs integrally sheathed in p.v.c. 











May 29, 1959 


** Civils ”” 

SOME interesting points were made by speakers 
at the Institution of Civil Engineers’ annual 
dinner, which was held at the Dorchester Hotel 
on May 21. Sir Edward Appleton, proposing 
the toast “* The Institution,” expressed his appre- 
ciation of being elected to honorary membership 
of an institution “* concerned to employ special- 
ised learning in professional service of the highest 
possible standing.”’ ‘* While I remain a convinced 
champion of specialisation,’ he said, ** | should 
be ready to see some studies in the sciences 
deferred to the post-graduate stage in order to 
leave room for more humanistic studies during 
the undergraduate career of the scientist and 
engineer. 

** Minute linguistic studies of dead or living 
languages just will not do in this connection. 
The young scientist gets his mental disciplines in 
another way. While he is at school, the budding 
scientist and engineer should link his humane and 
scientific studies by way of history, but history 
taught the right way, not as an additive catalogue 
of facts, but as a delineation and analysis of 
human experience, history in which science falls 
naturally into its place as part of man’s intellec- 
tual and social development. For the more 
mature student at the university, the link between 
the sciences and the humanities can be further 
emphasised by mental philosophy and moral 
philosophy and the social sciences.” 

The president, Professor A. J. S. Pippard, 
responded to Sir Edward’s toast, and said that 
in his presidential address last November he had 
expressed the opinion that more collaboration 
between the various engineering institutions and 
branches of engineering would be necessary to 
enable the engineer to take his proper place in the 
scheme of things and to carry out the great 
works of construction which were springing up 
all over the country. The existence of a number 
of institutions all working towards the same 
ends was no longer a source of strength, he 
asseried, but could be unsatisfactory ; it must 
detract from the influence which the engineer 
could bring to bear upon the conduct of affairs. 

There was a very close liaison between the 
Institution of Civil Engineers, the Institution of 
Mechanical Engineers and the Institution of 
Electrical Engineers, the professor explained, and 
he believed that that would be increasingly 
effective as time went on. He hoped that that 
association would be extended to certain other 
bodies. But there were too many separate 
organisations working towards objectives which 
could be reached much more readily if it were 
done by a unified profession. In the past the 
idea of amalgamation to achieve that unity had 
aroused fears that standards and traditions 
would be lost, but there was now a realisation 
that amalgamation need not be inconsistent with 
the wholly proper aspirations of the contracting 
parties. 

** Discussions between ourselves and another 
very important body, the Institution of Municipal 
Engineers, have been going on for some time,” 


Dinner 





Aerial system at Wisley, with reflector designed for sharp cut-off to 
reduce clutter 
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he said, “‘ and they have now reached a stage 
when certain proposals will be put to the counctls 
of the two Institutions. I hope very strongly that 
an agreement can be reached to the mutual 
advantage of both Institutions, and that such an 
amalgamation may prove a pattern for other 
societies which are closely allied to us in achieving 
the aim of our Charter. I think that can be done 
without sacrificing—indeed, it can be done by 
incorporating—the great traditions created not 
only by ourselves, but by other bodies.” 

On the subject of professional education, 
Professor Pippard pointed out that three-quarters 
of those presenting themselves for ** professional 
interview’ had received a university education 
and held a university degree or its equivalent. 
That was a high proportion in any profession, 
and it meant that the general practitioner was 
expected to hold the qualification of a first 
degree! At present 25 per cent of would-be 
entrants, he went on, had not received what was 
generally accepted as the best qualification for 
professional practice. That was partly due to 
the regulations governing the award of state 
scholarships in that the amount payable was 
dependent on the income of the parent; the 
Civil Engineering Scholarship Trust, however, 
had awarded ten scholarships last year, and it 
was hoped shortly to award another dozen or so 
scholarships. When the scheme was fully in 
operation between thirty and forty young men 
would always be in training in the universities. 
There was also a scheme, the professor noted, 
for young men to sign for four years—instead of 
two—with a firm of consulting engineers or con- 
tractors and to spend a year of this on a post- 
graduate course after two years’ practical 
training. 

The toast of “* The Guests *’ was proposed by 
Mr. A. C. Hartley, and Sir John Macpherson, 
permanent under-secretary of state, Colonial 
Office, replied. 


Surveillance Radar at Test Airfield 


ACCEPTANCE trials were completed recently of 
a new long-range surveillance radar installation 
at the Wisley airfield (near Weybridge, Surrey) of 
Vickers-Armstrongs (Aircraft), Ltd. The equip- 
ment is a Decca “* MR 100” radar supplied by 
Decca Radar, Ltd., Albert Embankment, 
London, S.E.11, and represents the trend towards 
10cm installations for civil terminal air surveil- 
lance which this company is pursuing. The 
“ MR 100”’ is, in fact, a version to meet the 
specific requirements at Wisley of the new series 
of D.A.S.R.1 radars recently developed by Decca 
for general civil application. 

For some years Wisley has been fitted with 
Decca 424 approach radar. The situation of the 
airfield, close to the London civil aircraft control 
zone and to the Farnborough approach pattern, 
makes it necessary for the controllers to have an 
overall picture of the general traffic pattern in 
the area. To achieve this the displays from the 
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approach radar and the new surveillance radar 
have been centralised in the control tower opera- 
tions room. 

The Decca ** MR 100” is a long-range terminal 
surveillance radar operating in the 10cm band 
A high-gain aerial fed with a power of 750kW 
provides the performance necessary for contro! 
of all aircraft, including large and small jets, 
operating from Wisiey out to 100 miles on a smal! 
fighter target and to more than 150 miles on larger 
aircraft, the corresponding heights being 40,000ft 
and 50,000ft. Coverage is free from gaps over 
the whole height and range of operation. A high 
rate of information renewal (10 r.p.m. aerial 
rotation) is adopted, and there is high dis- 
crimination in the radar picture both for 
identification and control at long range and for 
feeding approaching aircraft into the local airfield 
radar pattern. 

The site selected for the aerial installation is 
adjacent to the control tower and gives little 
primary permanent echo clutter. In any case, 
a special aerial reflector with very sharp cut-off 
on the lower edge of the beam provides a close-in 
performance right through the clutter area which 
has made it possible to carry out PPI 
approaches to within | mile of touchdown. 

The aerial is of 33ft horizontal aperture, pro- 
ducing a beam width of 0-65 deg. at half-power 
points. The vertical beamwidth is 3 deg. nominal, 
with high-angle coverage up to 20 deg. Trans- 
mitter pulse length is 1-5 microseconds and the 
pulse recurrence frequency 350 per second. 

The receiver, switchable to linear or logarithmic 
characteristics, is fitted with automatic frequency 
control to within +200 kilocycles and incor- 
porates the usual swept gain and short time 
constant adjustments for picture control. It 
operates two fixed-coil displays, with four range 
scales available between 0 to 10 nautical miles 
and 0 to 180 nautical miles, the shorter ranges 
have facilities for off-centring along one radius. 
An interscan range and bearing strobe is pro- 
vided for making measurements between any 
two points on the P.P.I. As the origin of this 
variable electronic line can be off-centred to air- 
fields other than Wisley, it provides a rapid and 
simple method of determining course and distance 
to any airfield. In these circumstances the strobe 
line shows the track the aircraft must follow and 
its progress along it can be checked. When the 
strobe has been set between the two points 
required, range and bearing of one from the other 
are read off directly in a window below the 
P.P.I. tube. In the Wisley installation reciprocal 
bearings are given so that they may be used at 
once as the basis of a course to fly. 

Experience during the trial period showed that 
airliners approaching London were normally 
detected over the coast of France or as far inland 
as Birmingham and Bristol. There was thus a 
comprehensive overall picture available so that 
the test flying of “ Vanguards,”’ “* Viscounts ”’ 
and military aircraft could be controlled and 
directed safely in this very busy area, enabling 
a considerably higher number of useful flying 
hours to be achieved. 





Display units and control panels. The ‘*‘ windows ’’ below the P.P.1. tubes 
present range and bearing information derived from the interscan strobes 













































<LI ORE RTE oh 5 





X-Ray Image Amplifier 

UsING a 44in image orthicon designed origin- 
ally by the English Electric Valve Company, 
Lid., for the B.B.C., Marconi Instruments, Ltd., 
St. Albans, has developed a new X-ray equip- 
ment by means of which |lin by ILlin fluoro- 
scopic images suitable for examination by 
normal lighting, are given on one or more 
monitor screens. After passage through the 
patient, the X-ray beam impinges on a fluorescent 
screen and the resultant image is reflected 
through 90 deg. by a mirror into a lens system, 
and then to the photo-cathode of the image 
orthicon camera tube. At this stage the picture 
is converted from light into electronic form, so 
that it can be amplified and reproduced on 
television style screens. A remote recording 
unit can also be connected to the electronic rack 
for making ciné or spot film records. Image 
amplification enables the X-ray dosage to the 
patient to be reduced, and during tests with this 
apparatus the exceptionally low dose-rate of 
2mr/second has been used to view a thorax while 
maintaining an image of sufficient clarity for 
accurate diagnosis. Brilliance and contrast 
controls are provided on the monitor units and 
a high-definition is obtained by a one-thousand- 
line, triple-interlace system. Positive or negative 
image polarity is selected by a switch on the 
control unit. 

Further and still more noteworthy reductions 
in dosage will be attained with an additional 
unit which the company plans to make available 
in the near future. This will use a storage 
technique to retain an image which may be 
formed on its screen with an exposure as short 
as 0-08 second. By using a slow repetition rate, 
a stroboscopic view of moving body parts is 
obtainable. It is hoped that eventually it will 
be possible to put a picture on the screen in 
0-02 second. 

Apart from the convenience of enabling 
images to be viewed on several tubes simul- 
taneously in different locations, the independent 
viewing monitor arrangement allows the 
operator's screen to be mounted in a position 
chosen to ensure a clear view while leaving his 
movements unobstructed. This is evident in the 
accompanying illustration, which also shows 
how the arrangement of the pick-up unit at 
right angles to the table enables him to work 
close to the patient at all angles. The saving of 
space by this construction is particularly advan- 
tageous when the table is set vertically. It also 
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of the image amplifier will be installed in the 
Department of Neurological Surgery of St. 
Bartholomew's Hospital, at Hill End, St. 
Albans, to obtain operating experience in both 
radiological and electronic fields. The company 
plans to make six equipments this year, the first 
of which will be exhibited at the Ninth Inter- 
national Congress of Radiology in Munich in 
July. At present the resources of the team 
which has developed the apparatus are fully 
absorbed by the prospective medical demand, 
but the possibilities of industrial applications 
of fluoroscopy with the image amplifier are 
being kept in view. 


Microwave Oscillator with Electro- 
static Focusing 


A COMPACT microwave generator embodying a 
new focusing principle has been developed at the 
Wembley research laboratories of The General 





** Ophitron ’’ microwave oscillator. The valve is 
6in long, jin in diameter and weighs 7 oz 


Electric Company, Ltd. The programme of 
research which has led to this type of valve was 
carried out by the G.E.C. for the Admiralty, 
under the programme for co-ordination of 
valve research and de- 
velopment. The valve, an 
electrostatically - focused 
backward-wave  oscilla- 
tor, has been named the 
**Ophitron,”’ from the 
Greek word for a serp- 
ent, the name being sug- 
gested by the undulating 
path of the electron 
stream flowing along the 
Structure. In the pas- 
sage of the beam through 
the internal structure of 
the valve, an r.f. wave is 
propagated containing 
harmonics which interact 
with the wave to set up 
oscillations. The out- 
put of the oscillator is 
coupled to a waveguide 
by means of the probe 
seen in the illustration on 
the side of the envelope. 
The probe mounting 
enables the valve to be 
connected direct to an 


Pick-up camera, viewing monitor and control unit of 12in image amplifier X-band waveguide. 
installation. Mounting the camera unit at right-angles to the patient reduces In the “ Ophitron” 
the clearances required for tilting and gives the operator an unobstructed field 4 single stamped - out 


for work and inspection at all angles of the table 


simplifies installation by reducing the clearances 
required. At the same time the arrangement 
prevents the orthicon from assuming angles 
below the horizontal at which its operation and 
life would be impaired. At a recent demon- 
stration it was stated that only about 8 per cent 
of the light is lost by the reflector system. 

In the near future, a development prototype 


periodic structure and 
two flat focusing plates 
form the propagating path for the r.f. wave, and 
set up the electrostatic field which focuses the 
undulating electron beam so that its crests are 
brought into the region of maximum r.f. field, 
giving good coupling between beam and wave, 
and leading to greater bandwidth than is obtained 
with the equivalent magnetically-focused back- 
ward-wave oscillator. The present “* Ophitron ”’ 
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tunes electronically over at least a 40 per cent 
band in the 10,000 Mc/s region, and is suitable 
for applications such as local mixer oscillators in 
receivers and test equipment oscillators. A 
range of such valves is envisaged, covering most 
important centimetre wavelength bands. It is 
expected that the noise performance will be 
better than that of magnetically-focused back- 
ward-wave oscillators because of the ion drainage 
from the electron beam inherent in the focusing 
method. 

It will be manufactured and sold by the 
M.O. Valve Company, Ltd., Hammersmith, a 
wholly-owned subsidiary of The General Electric 
Company, Ltd., Kingsway, London, W.C.2. 


Heavy-Duty Contactor-Starters 


A NEW series of heavy-duty contactor-starters, 
known as type J-60, has been introduced by J. A. 
Crabtree and Co., Ltd., Lincoln Works, Walsall, 
Staffs. These starters comply with British 
Standards 587 and 775. Minimum mechanical 
life is stated to be 5,000,000 operations. This new 
range of contactors and contactor-starters is an 
early product of the development and test facilities 
which have been available to the company on its 
Own premises since completion of the short- 
circuit testing station described in our September 
19, 1958 issue, page 461. 

When used as a contactor on a.c. supplies of 
415V, 50 c/s, the type J-60 has a rating of 100A 
per phase for heating loads and 60A per phase for 
inductive loads. On the standard 415V supply 
the direct-on starters are suitable for motors of 
up to 40 h.p. and the automatic star-delta starters 
for motors of up to 70 h.p. In common with all 
the company’s control gear, the range has been 
developed from a small number of standardised 
and interchangeable units which are mounted 
on single or two-unit backplates to suit the 
facilities required. The same backplates will 





Components of contactor unit, showing horizontal 
closing main contacts 


accommodate built-in isolating switches and 
h.r.c. fuses. 

Single-unit cast aluminium cases are employed 
for direct-on contactors and starters and for 
separate isolating switches with or without fuses. 
Two-unit cases are used for direct-on starters 
with isolating switches and for reversing starters 
without isolating switches. Sheet steel cases are 
supplied for assemblies consisting of more than 
two units—such as star-delta starters, reversing 
starters with isolating switches, or pole-changing 
starters. All enclosures are provided with 
gasketed covers or doors. Features of the design 
include the magnet system, which operates 
vertically, the motion being translated through 
90 deg. to give horizontal closing of the main 
contacts. Nylon buffers are provided to absorb 
the shock of magnet closure. The moving cor- 
tacts embody a patented damping device designed 
to ensure bounce duration of less than one millis 
second. 

The compensated thermal three-phase overload 
unit is operated by current transformer. It is 
available in two sizes, 1SA to 30A, and 30A to 
60A, and is adjustable on site for hand or 
automatic reset. The triple-pole, double-break 
isolating switch has a continuous rating of 100A 
per phase, but is capable of making and breaking 
currents up to 800A at 440V. Two auxiliary 
poles are available for currents of up to SA at 
440V. The operating handle is mechanically 
interlocked with the starter cover or door. 
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New Counter Tubes 


A NEW cold cathode counter tube introduced 
by Mullard, Ltd., Mullard House, Torrington 
Place, London, W.1, is designed to permit 
cascade-coupling of a complete counter chain 
without interstage amplifiers. The tube, Z302C, 
consists of a circular anode surrounded by thirty 
rod cathodes which are connected to form ten 
repeated groups of three electrodes. In each 
group (going clockwise) is a guide cathode, an 
extinguish cathode, and a main cathode. The 
display is given in the usual manner by a glow 
discharge which is moved from one main cathode 
to the next by the input pulses which are being 
counted. On receipt of the tenth pulse, however, 
the circuit arrangements are such that the anode 
potential drop is some four times that which 
occurs in the normal transfer process. The 
output pulse so produced is sufficient to over- 
come the positive bias applied to the guide 
cathodes of the next counter tube by connection 
of a high-value resistor between them and 
earth. Consequently the discharge of the next 
tube begins stepping, and on reaching its final 
position will trigger the next tube of the chain 
in the same manner. With suitable circuit 
development, it is expected that this tube will 
count reliably at speeds up to 1000 pulses per 
second. 

A further addition to Mullard counters is the 
ETSI trochotron high-speed decimal stepping 
tube, for use as a counter or selector at speeds 
up to | Mc/s. The tube is switched by a negative 
signal and provides a constant-current output of 
5:S5mA, sufficient to drive a cold cathode 


decimal indicator and compatible with the input 
requirements of direct read-out digital indicators. 
applications 
computing 


will be in nucleonic 
equipment, and 


Principal 


scalers, decimal 





High-speed trochotron, operating with crossed fields 
formed by the electron beam and the external cylin- 
drical permanent magnet near top of envelope 


electronic switching circuits, where it is stated 
that one ETSI, with its relatively simple circuitry, 
can replace a number of conventional valves or 
transistors and their associated components. 

The trochotron is a vacuum device which 
makes use of crossed electric and magnetic 
fields to form a beam of electrons between a 
thermionic cathode and any of ten groups of 
three electrodes mounted radially about the 
cathode. The electric field is provided by the 
inter-electrode potentials within the tube and 
the magnetic field by a cylindrical permanent 
magnet fitted externally around the glass envelope 
as seen in the illustration. 

Each group of electrodes consists of a spade, 
which forms and locks the beam in position ; a 
target, which makes the beam available as a 
constant current output ; and a grid, for switch- 
ing the beam from one spade to the next. When 
power is first applied, all spades will be equally 
positive with respect to cathode and, due to the 
action of the magnetic field in preventing elec- 
trons from reaching the electrode groups, the 
tube will be in a “* cut-off’? condition, with no 
beam formed. However, if the potential of any 
spade is reduced, by means of a high-speed pulse 
or a d.c. voltage, the beam will form on the 
electrode group associated with that spade, and 
an output will appear on the corresponding 
target. 

Once formed, the beam is held in this position 
by a combination of the spade series resistance 
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and spade current until it is stepped to the next 
position by lowering the voltage on the associated 
switching grid. 

Since only the grid in its immediate vicinity 
will affect the beam, the grids are connected 
internally in two groups—the odd-numbered 
grids in one, the even-numbered in the other. 
This makes it possible to use a d.c. input for 
switching and still obtain single-position step- 
ping, thus avoiding the necessity for a pulse ‘of 
critical width. 

The output characteristic of the trochotron is 
similar to that of a pentode valve, and in the 
ETS1 over 80 per cent of the beam current 
appears in the output, the remainder being used 
to form and lock the beam. The tube is mounted 
on a special twenty-six pin (B26A) base compris- 
ing ten connections each for spades and targets, 
two grid connections, and heater and cathode 
connections. It has an overall seated height of 
3-3in and an overall diameter of | -74in includ- 
ing the magnet and special protective caps. The 
ETSI is a direct replacement for the American 
Services type 6700. 


Dust Collection Plant 


PARTICULARS have been received from Steels 
Engineering Installations, Ltd., Sunderland, of 
a new dust collector known as the * S.P.A.,’” now 
being manufactured under licence. It is of 
multi-cellular dry centrifugal design, but depends 
on a principle of selective particle acceleration. 
As can be seen from the illustrations on this page, 
the collector comprises a number of standard 
elements housed within a fabricated steel body 
with a dust collecting hopper. The number of 
elements is varied to meet the volume require- 
ments of each application. No secondary 
system is used to effect final separation of the 
finer particles and no secondary booster fan is 
required. Separation of the entrained particles 
is carried out in one operation within the collector 
elements. 

Each element comprises an inner and outer 
member assembled coaxially, the outer member 
being formed in two parts, comprising an 
operating zone and a cylindrical collector tube. 
The operating zone forms a funnel with rapidly 
decreasing cross-sectional area, the upper end 
being hexagonal in section and the lower end 
circular to match the cylindrical collector tube. 
The inner member comprises a straight length of 
mild steel tubing, passing centrally through the 
operating zone, coaxial with the collector tube 
and extending a little below the bottom of the 
operating zone. Within the annular space 





Standard dust collecting elements mounted in fabricated 
steel housing 
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formed between the operating zone wall and the 
inner member are six guide vanes which are 
welded to the inside only. 

Dust-laden air enters the element over its 
hexagonal face at low velocity, as shown in our 
second illustration. The guide vanes immediately 





Diagram showing how the dust laden gas enters a 
collector element over the hexagonal face and is 
caused to rotate and accelerate by the vanes. 
The dust is centrifuged to the outside and the 
cleaned gas passes out through the inner element 


deflect the air into a helical path and as it passes 
through the nozzle it is rapidly accelerated along 
this helical path by virtue of the decreasing cross- 
sectional area. The air emerges from the operat- 
ing zone at a velocity of six times that at which it 
entered. It flows approximately two-thirds of 
the way down the collector tube in this helical 
path before reversing up the central core of the 
vortex to leave the element through the inner 
member. The separated dust flows down the 
walls of the open-ended collector tube, to be 
deposited in the hopper beneath. A straightening 
vane, placed inside the inner member, recovers 
some of the swirl energy and reduces frictional 
losses by restoring straight flow. 

The manufacturers state that the patented 
feature of this design is the acceleration of the 
air as it passes through the operating zone on 
its helical path. This acceleration is very rapid, 
with the result that the larger particles, by virtue 
of their inertia, attain lower speeds than the 
small particles. As the cifferent-sized particles 
are accelerated in their helical path (more or less 
rapidly in inverse ratio to their mass) they are 
acted on by increasing centrifugal force. When 
the centrifugal force acting on a particular 
particle is sufficient to overcome the viscous drag 
of the air in which it is immersed, the particle 
travels radially towards the wall of the operating 
zone, to be collected. Since the centrifugal force 
acting on the particle is proportional to its mass, 
which in turn is proportional to the cube of its 
diameter, and resistance to radial flow through 
the conveying air is proportional to the projected 
area, or diameter squared, it is apparent that 
lower velocities are required to effect separation 
of the larger particles. Conversely, by accelerat- 
ing the dust-laden air, sufficient centrifugal force 
is established early in the acceleration to separate 
the large particles, leaving only the smaller ones 
to be accelerated to higher speeds to effect their 
separation. 

The manufacturers claim for this design 
efficiencies of 80 per cent at 5 micron and 
93 per cent at 10 micron, with dust having a 
specific gravity of two. It is stated that the 
power requirements of the collector are not 
high and at its normal rating, the resistance is 
4in w.g. at 60 deg. Fah. 
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Industrial and Labour Notes 


Anglo-Russian Trade 

Last Sunday there was signed in 
Moscow a five-year trade agreement between 
the United Kingdom and Russia. It resulted 
from the activities of the British mission 
which has been visiting Russia under the 
leadership of Sir David Eccles, President of 
the Board of Trade. At the time of going to 
press, the full details of the agreement have 
not been made known ; their publication in 
the form of a White Paper is said to be 
imminent. 

Meanwhile, it has been stated that, under 
the terms of the agreement, Russia will pur- 
chase from this country commercial vehicles, 
textiles and footwear, as well as capital 
equipment such as chemical plant, sugar 
refinery machinery and food-processing 
installations of various kinds. Proposed 
imports to this country from Russia include 
various machinery, some motor - cars, 
foodstuffs and matches, and an increase 
in present imports of grain, timber and 
minerals. A Russian deiegation is to visit 
London shortly to negotiate detailed quotas 
as to trade in consumer goods and the 
Governments of both countries are to start 
talks, probably early next year, on a trade 
and navigation treaty. 


Coal 
Last week, the annual conference of 
the National Association of Colliery 
Managers was held at Harrogate. On the 


final day, May 22, the delegates were 
addressed by Sir James Bowman, chairman 
of the National Coal Board, who claimed 
that, over the last eighteen months, Britain’s 
coal industry had “more than proved its 
resilience and capabilities.” Colliery 
managers, Sir James said, had resolutely 
followed up in the coalfields the special 
measures which the board had launched 
during that period and upon the success of 
which, he believed, would depend the direc- 
tion and well-being of the industry for many 
years to come. 

Sir James spoke also about present and 
future trends. Last year, he recalled, inland 
consumption of coai fell by 10,000,000 tons 
and exports by 3,000,000 tons : compared 
with 1956, total requirements were 20,000,000 
tons lower. So far this year, in the first 
eighteen weeks, he continued, inland con- 
sumption had falien by a further 6,500,000 
tons and every major group of consumers 
had used less coal, although the drop was 
comparatively small so far as domestic 
consumers were concerned. By reducing 
opencast and deep-mined production respec- 
tively by 3,000,000 tons each in 1959, Sir 
James went on, the Board hoped to be able 
to limit further stocking to about 3,000,000 
tons. But undistributed stocks had already 
risen steeply this year to 24,000,000 tons, and 
total stocks held in the country, distributed 
and undistributed, were now 2,000,000 tons 
higher than had been expected, the whole of 
this extra burden falling on the Board. 

It was true, Sir James added, that in com- 
paring the situation so far this year with the 
corresponding period of 1958, account must 
be taken of the fact that consumption in the 
early months of last year was fairly high. 
Moreover, if a quickening of industrial 
activity gave the stimulus to demand later 
this year which responsibie forecasters 
expected, that, together with the measures to 
coatrol global output, should keep the gap 


between supply and demand over this year as 
a whole lower than might otherwise be 
expected on present trends. Nevertheless, 
Sir James remarked, it was clear that the gap 
would almost certainly be a good deal more 
than originally anticipated and that the 
Board would stock more than 3,000,000 tons. 
The Board intended, however, to stick by its 
production plans for this year, both deep- 
mined and opencast. It was the Board’s 
responsibility, Sir James said, to protect the 
interests of those who were employed in the 
industry, as well as to serve the country. 
The intention was to avoid further decisions 
on closures this year, bearing in mind the 
serious social consequences involved. Beyond 
that, the Board’s plans for the future were 
now under consideration. So far as the vexed 
question of opencast was concerned produc- 
tion was already being limited to the absolute 
minimum without actually breaking con- 
tracts. By granting no new contracts, that 
in itself would ensure a level of output sub- 
stantially below the level envisaged only a 
year ago. Even so, the rundown would be a 
difficult and costly operation and, since open- 
cast provided some of the Board’s most com- 
petitive tonnage, every cut must in the end 
make the burden of competition fall that 
much more heavily on the deep mines. That, 
Sir James emphasised, made the immediate 
task of securing a sustained improvement 
in productivity and costs so much the more 
important. 


Export of Iron and Steel Scrap 


At the request of the Ministry of 
Power, the Board of Trade has announced 
that arrangements have been made to permit 
the continued export of specified kinds of 
iron and steel scrap. An open general licence 
will be issued permitting during the period 
June 7 to September 6, inclusive, the export 
to any destination of scrap and oid metal 
consisting wholly or mainly by weight of iron 
or steel and having an f.o0.b. value not exceed- 
ing £25 per ton in the following forms : (a) 
compressed baled material, and (b) scrap 
turnings and borings. Inquiries about this 
licence should be made to the Board of Trade, 
Export Licensing Branch, Gavrelle House, 
Bunhill Row, London, E.C.1. The effect 
of this open general licence is, of course, to 
permit until September 6 next the free export 
of specified grades of iron and steel scrap, 
while safeguarding home supplies of better 
grades of iron and steel scrap. 


Battery-Electric Vehicles 
The annual report of the Electric 
Vehicle Association of Great Britain, which 
was presented at the annual general meeting 
on May 7, states that the approximate 


number of battery-electric vehicles in use in 


Great Britain and Northern Ireland at the 
end of 1958 was 35,917, compared with 
34,852 in 1957. New registrations of battery- 
electrics during the year totalled 2293, of 
which the largest class was the 16 cwt-I ton 
(unladen weight) numbering 589; _ there 
were 564 vehicles in the I-—I4-ton class, 
409 in the 12-16 cwt class and 153 pedes- 
trian controlled vehicles. Included in the 


total there were 338 vehicles exempt from 
road fund licence, and twenty-six invalid 
vehicles. 

The Government’s proposals for the test- 
ing of all vehicles ten years old or more, 
were the subject of negotiations between 


the Electric Vehicle Association, the Users’ 
Association and the Ministry of Transport. 
Arising from these, a deputation led by the 
President of the E.V.A., Sir Wavell Wake- 
field, M.P., met Mr. G. R. Nugent, the Joint 
Parliamentary Secretary, Ministry of Trans- 
port, and put before him their objections to 
certain aspects of the proposals, and the 
necessity for electric battery vehicles to be 
treated in a different category from that of 
internal combustion engined vehicles. As 
a result of these representations, the report 
says, the Ministry agreed to exclude pedes- 
trian-controlled vehicles from the regula- 
tions governing testing, but negotiations 
continue on the subject of the practical 
solution for testing driver-seated battery- 
electric vehicles. 


Clean Air over Industrial Areas 


The annual report for 1958 of the 
Chief Alkali Inspector makes reference to 
“increased responsibilities ’’ since last June 
when the Alkali Act was extended to cover a 
further eleven classes of works. As a result, 
the number of registered works increased 
from 872 at the end of 1957 to 2160 at the 
end of 1958, and the number of separate 
processes at those works from 1733 to 3412. 
They include certain processes in iron and 
steel, copper and aluminium works ; power 
Stations, gas and coke works, coal-fired pro- 
ducer gas plant, certain kinds of oil and coal- 
fired kilns for manufacturing pottery, bricks 
and tiles and coal-burning lime kilns. Some 
of the new works, the report says, are very 
large undertakings, particularly in the iron 
and steel industry, and the newer power 
stations. 

The report deals at some length with the 
air pollution problems posed by the iron and 
steel industry, which are described as “ per- 
haps the most difficult of all the new tasks 
facing the inspectorate.” There are not only 
very large works with areas measured in 
square miles and responsible for appreciable 
pollution, but there are also furnaces at 
smaller works likely to cause complaint since 
many of these works are surrounded by 
houses. The report suggests that there 1s 
need for co-ordinated research and pilot 
scale and full-scale experiments before a 
solution to many of the problems can be 
found. Moreover, the Alkali Inspector 
thinks, for many of the problems, broad 
decisions at national level applying to the 
whole of the iron and steel industry may well 
be necessary. 


Unemployment 


The Ministry of Labour has announced 
that, on May I1, there were 481,000 people 
registered as unemployed in Great Britain. 
Of that total, 444,000 were described as 
wholly unemployed and 37,000 as temporarily 
stopped. Between April 13 and May 11, 
unemployment fell by 50,000, the wholly 
unemployed falling by 42,000 and the tempo- 
rarily stopped by 8000. Expressed as a pro- 
portion of the estimated number of 
employees, unemployment on May 11 was 
2-2 per cent, compared with 2-4 per cent in 
April and 2-1 per cent in May last year. 
The employment exchanges filled 148,000 
vacancies in the four weeks ended May 6. 
The number of vacancies notified, but remain- 
ing unfilled on May 6, was 210,000, which 
was 12,000 more than a month earlier. 
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Ochsenkopf Television Tower 


No. | 


A television transmitter tower of the Bayerischer Rundfunk, which came into service 
last December, comprises a 163m high reinforced concrete tower surmounted by a 
13-5m high ultra-shortwave aerial mast and carrying on its outside the television 
aerial arrays. The tower, which has a total weight of 5000 tonnes, is designed to 
deflect up to 1-08m at wind velocities of 167km per hour. Besides fulfilling the 
stringent technical requirements, the design in concrete is stated to be convenient, 
in that equipment and staff are housed inside the tower itself, the feeder cables are 


Kept short, and the aerial connections are accessible at all times. 


The aerials and 


warning lights are easily accessible ; maintenance costs are low, and the appearance 
of the tower is very satisfactory. The total cost of the station is claimed to be about 
the same as if a steel mast had been used. 


HE Stockholm Conference of June, 1952, 

assigned to Bavaria eight television frequencies 
and transmitter sites, capable of serving some 
75 per cent of the population. In addition to 
regional transmitters, local stations are used, 
which retransmit programmes so that they can 
reach localities in the shadow of mountains or 
other natural obstacles. After some modifica- 
tions of the original conference decisions had 
been negotiated, the first regional transmitter on 
the Wendelstein, near the Austrian frontier, 
came into operation on November 1, 1954. Since 
then, a further five transmitters have been com- 
missioned, of which the latest one is the one on 
the Ochsenkopf, in the Fichtelgebirge mountains 
in north-eastern Bavaria. The station, which 
replaces a local transmitter, came into service last 
December. Situated just below the summit, at 
1013m above sea level, it is housed in a 163m 
high reinforced concrete tower which on the 
outside carries the television aerial arrays and is 
surmounted by a 13-5m_ high ultra-shortwave 
aerial mast. 

Designed in four months and built in 260 
working days spread over a period of just over 
one year, the tower is the third tallest structure in 
the Federal Republic, after the Stuttgart tele- 
vision tower (161m, 211m with aerial mast) and 
the Dortmund transmitter tower (173m without). 

Much thought was given at the planning stage 
to finding the most economical way to fulfil the 
technical requirements. It was desired to send 
out a television programme in Band I at a 
strength of 100/20kW and two ultra-shortwave 
transmissions of 100kW each. Room was to be 
provided for the later installation of a polarised 
television transmitter of about 500kW for Band 
IV. The most suitable position for the centre of 
the television aerial array was found to be at a 
height of 109m above the ground. A 360 deg. 
emission with vertical polarisation was required. 
As the existing ultra-shortwave transmitters 
had been housed in temporary quarters in an 
existing observation tower, adequate accommoda- 
tion for the new installation was not available 
and had to be constructed. 

An aerial array for Band I with a gain of 
12, comprising four storeys of four octagonal 
arrays, represents an assembly 40m high and 
weighing 20 tonnes. In an exposed position, 
like the present one, a wind load of 60 tons on 
this array had to be catered for, and the total 
design wind load on all aerials amounted to 
80 tons. There was also the possibility to be 
kept open of adding a strongly polarised aerial 
for Band IV. The deflection of the tower under 
wind load and differential thermal expansion 
had, therefore, to be kept as small as possible. 

In order to cheapen the design, various 
possibilities were considered but had to be 
rejected. Thus, single dipoles using the mast as 
reflector could have been employed instead of 
octagonal arrays. In that case, the required 
polar diagram would have imposed a limit of 
1-2m on the diameter of the tower, a figure 
which could have been realised only with a 
guyed structure. This, in turn, would have 
required the felling of almost all the trees on the 
wooded top, which was not acceptable. 

Accordingly, octagonal arrays had to be used. 
A substantial reduction in drag from 80 to about 
34 tons could still have been achieved by heating 
the aerials and thereby preventing the formation 
of ice. In addition, however, it would have been 


necessary also to heat the reflectors (icing-up 
of the tower lattice work would have reduced the 
theoretical improvement somewhat). The cost 
of heating sixteen octagonal arrays, each measur- 
ing 4-5m by 9m, would, within ten years, have 
equalled the possible structural savings. Heating 
would also have necessitated installing a special 
diesel emergency set so as to safeguard the tower 
in all circumstances. Such a set would not 
otherwise be required for the transmitter. 

There remained the possibility of increasing 
the power of the transmitter and reducing the 
required gain of the aerials, leading to smaller 
and lighter aerials. A comparison of capital 
cost plus running costs over ten years for trans- 
mitters of 1O0kKW and 2x 10=20kW showed 
total figures of about DM.2,100,000 and 
DM.2,800,000 respectively, so that the lower- 
powered station appears to be the more 
economical solution. 

In order to obtain an aerial output of 100kW, 
four storeys of octagonal arrays are required. 
Their combined height amounts to 50m to 60m, 
so that if the centre was to be 109m up, the 
height of the tower becomes about 130m. Above 
this level was to be placed the 27m high ultra- 
shortwave aerial. Although considerations of 
field strength would have permitted this aerial 
to have been placed below the television aerial, 
the tower diameter there, because of wind loads, 
reaches about 4:5m and this does not allow a 
sufficiently good polar diagram to be achieved 
with four dipoles at one level. A more compli- 
cated aerial would have been required, which 
would have used up the savings accruing from 
building the tower less high. These considera- 
tions led to the height of the reinforced concrete 
part of the tower to be fixed at 163m. 

Calculation showed that a tower built in rein- 
forced concrete was only slightly more expensive 
than a steel lattice tower, the one costing just over, 
the other just under, DM.1,500,000. Included in 
the figures are the provision of a separate station 
building with the steel tower, while the concrete 
tower itself houses the whole installation. Substan- 
tial savings are also obtained in the latter case 
where the transmitter is housed in the tower itself, 
owing to the fact that the aerial feeders are 
shorter. Moreover, the whole installation, 
including the aerial feeders, remains accessible 
in all weathers and the deflection is less. The 
decision, therefore, fell in favour of a concrete 
tower. 

Founded on sound granite rock capable of 
supporting four times the actually imposed 
pressure (8 kg per square centimetre), the tower 
rests on a reinforced concrete ring of 22-7m 
outside diameter, 2m wide and let Im into the 
rock excavated by blasting to a depth of 3-5m 
(see Fig. 1). From the foundation the tower 
ascends to the top at first in parabolic then 
cylindrical outline, interrupted at four levels by 
circular platforms which are designed to give 
easy access to the aerials, and protect them and 
the windows of the lower part of the tower from 
falling ice. 

The outside diameter decreases from 19-1m 
at ground level to 4:5m at 66°7m in a parabolic 
sweep. Above this height the section remains 
constant. From 50cm at the bottom, the wall 
thickness decreases to 20cm at the top; this 
dimension was made so large to facilitate placing 
the reinforcements, especially where the platforms 
are connected, and to increase the weight and 
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Sectional elevation of tower.. Datum 1013m above 
sea level; all dimensions in metres 


thereby the stability. 

In the first 23m above ground level are housed 
on eight floor levels, totalling 1060 square 
metres, the whole of the station equipment and 
ancillary offices. The basement contains the 
electric substation, a heavy workshop and 
ventilating plant for the television transmitter. 
At ground level is the new television transmitter, 
while the first upper floor houses the ventilators 
for the two 10kW ultra-shortwave transmitters 
on the second floor. Floors 3, 4 and 5 house 
living quarters, a kitchen and sleeping quarters 
for the staff, while the sixth floor is occupied by 
post office equipment. The whole amounts to 
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4500 cubic metres of space. A covered corridor 
40m long gives protected access to the tower and 
is designed to withstand blocks of ice of 150 kg 
falling from a height of 100m. 

For thestructure, concrete to standard B300 was 
chosen, with a minimum cube strength of 300kg 
per square centimetre after twenty-eight days, 
which could easily be achieved with local aggre- 
gates and 320kg cement per cubic metre. Longi- 
tudinal reinforcement consisted of deformed bars 
of No. Illa steel, with a tensile strength of over 
5000 kg per square centimetre, while the trans- 
verse reinforcements were of normal No. I 
structural steel. 

Concreting of the tower began on November 4, 
1957, and before the end of the year three 
storeys had been completed. This good progress 
was made possible by using prefabricated wooden 
shutter plates which were made at a local saw- 
mill. The concrete was poured one storey at a 
time. During the winter months much difficulty 
was caused by hoar frost and the cold winds to 
which the site is exposed. Work was inter- 
rupted until mid-March ; in the succeeding 
month, the remaining five storeys were completed 
in spite of up to 14 deg. Cent. of frost, and by 
the end of May, 1958, the whole station structure 
up to and including the large 23m platform had 
been completed. 

For the next section, from 23m to 67m, with 
double-curvature surface, a vibrated concrete 
was used. A suitable system of shuttering was 
not available, and so had to be specially developed. 
A climbing shuttering was used and this portion 
was completed in successive 2m high steps 
within five weeks. Because of this favourable 
result, the same system was used for the remain- 
ing 65m which were cylindrical in section, and 
which were completed by August 15, in just over 
six weeks, at the rate of 2m per working day. 
This, it is stated, compared favourably with a 
sliding shuttering and was cheaper. The 29m 
high tower above the platform at the 132m level 
was constructed at the rate of 4m per day, using 
a standard system of hydraulic sliding shuttering. 
At all stages, any required fasteners for aerials, 
cables and warning lights were incorporated. 

The principal data of the tower are sume 
marised in the accompanying table : 


Ochsenkopf Television Tower 


Height of tower datum above sea level 
Overall height of tower above datum 
Depth of foundations below datum 
Height of reinforced concrete part ... 
Height of Ist platform 19m 

Height of 2nd platform 23m 

Height of 3rd platform 132m 

Height of 4th platform 161m 

Wall thickness at level of 2nd platform 
Wall thickness at 163m level 
Reinforcement steel! 

Cement 

Ballast 

Timber 

Maximum design wind force 

Total weight of tower 


1013m 
176:Sm 
3-Sm 
163m 


diameter 16m 


diameter 19m 
diameter 12m 
diameter 7m 

40cm 
20cm 

370 tonnes 
750 tonnes 
4000 tonnes 
200m* 
192 tonnes 
5000 tonnes 


The concrete structure was completed by the 
middle of September, but already well before 
then, in June, work was started inside the 
station quarters. This was made possible by 
mounting a tower crane on the 23m platform, by 
means of which the materials for the higher 
portion could be hoisted up, by-passing the 
station. From this platform to the 132m level, 
the materials were transported by an interior 
hoist. Above that height, the internal diameter 
amounted to only 1-6m, and was entirely taken 
up by the sliding shuttering. An_ external 
tubular scaffolding for the workmen and for a 
materials hoist was therefore erected on the 
132m platform and extended to the top. Diffi- 
culties with the weather continued during the 
summer. On several days, wind velocities of 


i} i 

b+ ee tee eee $4 
TY 

ij ’ 


te 


THE ENGINEER 

over 100km per hour caused the work to be 
suspended. Lightning repeatedly hit the tower, 
but caused no injury or damage owing to the 
steel shuttering being earthed at all times to the 
reinforcement, so that the workmen could 
safely shelter inside. No _ serious accident 
occurred during the whole of the work. 


( To be concluded ) 


Picote Power Station 


On April 19, the official opening took place 
of Picote Power Station on the river Douro. 
The station is on the 112km-long international 
section where the river forms the frontier 
between Portugal and Spain. Of the remainder, 
525km are in Spanish, and 213km in Portu- 
guese territory. The common exploitation of 
the present section, which receives water from a 
catchment area of 97,000 square kilometres, 
was agreed upon by the two countries in 1927. 
For Portugal, a complete harnessing of the 
Douro will increase the annual amount of 
electricity production by SGWh of which 
2GWh come from the international section. 
Along the Portuguese contributaries an annual 
reserve of 4GWh is being created. 

The Portuguese programme for exploiting the 
international section of the Douro comprises 
the construction of three power stations, of which 
Picote is the most important. This station has a 
95m-high arch dam with a concrete volume of 
220,000 cubic metres, equipped with four crest 
gates each 20m wide and 8-9m high and capable 
of overspilling a totalling of 10,400 cumecs. 
The penstocks have an internal diameter of 
5:5m and the galerie d’evacuation a discharge 
capacity of 600 cumecs. 

The turbine hall is underground and measures 
88m in length and 16-6m in width. It is equipped 
with three vertical Francis turbines, each of 
93,000 h.p., operating at 166 r.p.m., under a 
head of 70-4m. The flow through the turbines 
is 330 cumecs. Turbines, regulators and their 
ancillary equipment were built at the Grenoble 
works of Ets. Neyrpic. The alternators have an 
individual capacity of 60MW. Current is 
generated at 1S5SkV and stepped up to 220kV in 
transformers with a total capacity of 225MVA, 
The station is to produce 1GWh per annum. 


Surface Texture Reproduction 


A plastic compound, for making casts of 
surfaces, that is produced by Hommel Werke of 
Mannheim, is now available from Rubert and 
Co., Ltd., Acru Works, Demmings Road, 
Cheadle, Cheshire. The compound is supplied 
in a kit including a cleaning fluid, a powder and a 
liquid, and some “ plasticene.”’ The surface is first 
cleaned and a small area is then defined with a 
dam of “‘plasticene.”” The powder and the liquid 
are then mixed to form a cream which pours 
easily on to the surface. The cast is then left 
about ten minutes to set and, we are advised, 
penetrates the smallest cavities. The compound 
does not shrink on solidification, and thus repro- 
duces an image of the surface without distortion. 

We have examined an end-milled Rubert 
standard surface of roughness 190zin C.L.A. 
(average departure from centre line) and a plastic 
negative of this standard. Talysurf traces of 
these two surfaces are reproduced here: the 
surfaces are described in each case as 180- 
200uin C.L.A. It is pointed out that only C.L.A. 
and maximum amplitude (in this case 1300uin) 
are the same for original and replica. It can be 
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seen that there is a superimposed waviness on 
the peaks of the original which appears in the 
troughs of the replica, and this causes the replica 
to feel smoother to the thumbnail. The plastic 
replica is hard, resisting scratching with a pen- 
knife, and suitable for handling in the work- 
shop. Apart from the advantages of having a 
permanent record of the surface of a workpiece 
and of not needing to take a rather expensive 
surface roughness measuring instrument to each 
job in turn, it is pointed out that the process is 
applicable to inaccessible surfaces such as may 
be found in small holes. 


Dortmund—Ems Canal 


An improvement in utilisation of 30 per cent 
of the available tonnage has been made possible 
by the opening, on April 2, of the Dortmund 
Ems Canal to ships of 1000 tons laden to a 
draught of 25m. The deepening of the canal 
was completed after eight years of work, at 
a cost of nearly DM.194 million, of which 
DM.65,000,000 were spent on the 108km-long 
southern portion between Dortmund and the 
Mittelland Canal at Bergesh6vde. The work 
there involved the rebuilding of twenty bridges 
and twelve conduits and service crossings, as well 
as the alteration of the locks at Miinster. Work 
on twelve further bridges and crossings will be 
completed this year. The northern stretch of the 
canal was rebuilt at a cost of DM.128 million, 
of which a large proportion was spent on mak- 
ing the locks suitable for ships of 1350 tons, as 
the canal can be made suitable comparatively 
easily for fully-laden ships of this tonnage. The 
improvements had been contemplated for many 
years. Work on the 200km-long Dortmund 
Papenburg stretch was discontinued during the 
war. 


French Railway Electrification 


French Railways have announced the intrc- 
duction of electric traction with 25kV, 50 c/s 
alternating current on two more sections of line 
in North-Eastern France : Conflans—Pagny-sur- 
Moselle (21 miles), and Metz—Lerouville—Bar-le- 
Duc-Revigny (72 miles). These sections both 
complete links between the already electrified 
Lille-Bale line and the Paris—-Strasbourg line 
now in course of electrification, while the second 
section also covers part of the latter line between 
Lerouville, Bar-le-Duc and Revigny. 

The total length of electrified lines on the 
French Railways is now 4251 miles; 25kV, 50 
c/s a.c. is used on 1056 miles. Almost all of 
the remainder is operated with 1500V d.c. 


Machinery and Equipment Fair, 
Utrecht 


From October 12 to 20 inclusive a fair for 
machinery and equipment for the chemical and 
pharmaceutical industries, for the food-process- 
ing industry and for the dairy industry, will be 
held at Utrecht. This is the fourth occasion 
on which the fair is being held ; its name has 
been changed from ** Vochema *’ to ** Machevo.”’ 
At the last exhibition, which was held in the 
autumn of 1956, approximately 500 Dutch and 
foreign firms were represented, occupying a net 
stand space of 93,500 square feet. Apart from 
Dutch firms, those taking part included manu- 
facturers from Great Britain, the U.S.A., 
Germany, Switzerland, Sweden, Denmark, Italy, 
France and Belgium. 
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The fifth Nuclear Engineering and Science Conference was held at the Public 
Auditorium in Cleveland, Ohio, from April 5 to 10, in conjunction with the 1959 


** Atomfair ”’ exhibition. 


The conference was organised under the sponsorship of 


the Engineers Joint Council in co-operation with twenty-seven American and 


Canadian engineering institutions. 


The exhibition was sponsored by the Atomic 


Industrial Forum and presented a comprehensive picture of the current state 
of development in the application of atomic energy in American industry. 


GENERAL ELECTRIC COMPANY 

Bn of the highlights of the Atomfair was 

the display of the General Electric Company, 
of Schenectady, New York, which emphasised 
the firm’s remarkable * Technical Development 
Programme’ designed to help industry meet 
the demands of atomic acceleration in the 
shortest possible time, at the least cost, and with 
manageable technological and financial risks. 
Called ‘* Operation Sunrise,” it is a carefully 
planned, clearly defined programme to accelerate 
a concentrated development of the boiling water 
reactor, aimed at achieving competitive nuclear 
power in a significant portion of the domestic 
market by 1969-71. The programme is based 
on the convictions of solid experience. The 
course to be followed is well defined—based on 
design studies of promising reactor systems, 
analysis of the experience gained from reactor 
programmes to date, analysis of the develop- 
ment still required to advance various reactor 
systems, and evaluation of the performance and 
economics of each system. It is a practical 
straightforward course, and can be carried out 
within a predictable time, at predictable costs 
and with minimum risk. 

Attaining competitive nuclear power at least 
cost and as quickly as possible requires the 
concentrated development of the reactor system 
that now is well established, has the most 
promising cost potential, and has a Clearly 
predictable path of development. In the firm’s 
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Fig. 13—Model of General Electric ** target plant ’’ atomic power station 
with nuclear reactor and nuclear superheater 





opinion, the boiling water reactor (BWR) 
meets these conditions. The technological 
foundation for boiling water reactors is firmly 
established through experimental data, design 
and construction experience, and operating 
experience from six “* first-generation ’’ reactors, 
and a number now in the design and construc- 
tion stages. Various experiments have proved 
the stability and safety of the BWR. Significant 
in supplying design and construction experience 
are the Experimental Boiling Water Reactors at 
the Argonne National Laboratory and _ the 
Vallecitos Atomic Laboratory, and the Common- 
wealth Edison Dresden Nuclear Power Station 
now completely designed and due for start-up 
in 1960. The boiling water reactor was seiected 
for the SENN project in Italy. 

It is claimed that the lowest capital costs of 
any proven reactor are those of the boiling water 
reactor. These result primarily from the 
extreme simplicity of the BWR system. Con- 
struction costs have been accurately predicted 
the Dresden plant construction is proceeding 
within its original budget and the Vallecitos 
Boiling Water Reactor was completed under 
budget. 

General Electric has carried out extensive 
analyses to determine a clear course to economic 
atomic-electric power plants. This effort involved 
design studies of promising reactor systems, 
analyses of other reactor programmes to date, 
analyses of development still required for advanc- 
ing various designs, and 
an evaluation of the 
performance and econ- 
omics of each system. 
The company will con- 
tinue to investigate other 
promising reactors while 
implementing a major 
effort in developing boil- 
ing water reactors in 
depth. Present analyses 
indicate the following 
basic reasons why the 
boiling water reactor is 
ready for intensive 
development in depth : 
(1) In the U.S.A., more 
extensive development 
has been done with boil- 
ing water power reactors 
than with any other 
reactor. As of January, 
six boiling water reactors 
have been constructed 
and operated, three are 
presently under con- 
struction, and _ three 
others have been com- 
mitted. (2) The BWR 
system is simple, and 
consists largely of com- 
ponents proven by con- 
ventional steam power 
station practice. The 
reactor core construction 
is simple. (3) Cycle 
efficiency is compar- 
atively high because 
steam is fed _ into 
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the turbine at reactor pressure. Auxiliary 
pumping power is low. (4) Nuclear superheat 
is a logical extension of the direct cycle BWR, 
and holds great promise for making conventional 
steam conditions possible. (5) The safety 
characteristics of the boiling water reactor have 
been proved in the A.E.C. Borax and SPERT 
experiments, the only series of comprehensive 
safety experiments that has been performed for 
any American reactor to date. (6) Capacity for 
increasing power density has been shown by the 
EBWR and the VBWR, and no unsolvable 
technological barriers appear to stand in the 
way of even further increases. (7) The low- 
enrichment, uranium-oxide fuels have demon- 
strated their feasibility for commercial service. 
Practical manufacturing processes have been 
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Fig. 14—S0eMW anatural-circulation boiler reactor 
development being designed for the Pacific Gas and 
Electric Company 


developed ; oxide fuel is corrosion-resistant and 
stable under irradiation. (8) Operating experi- 
ence has shown a number of salient advantages 
of the system for utility power operations. 

Ease of operation : the VBWR is run by one 
foreman. and two operators per shift. Reliability 
of operation: the availability of the VBWR 
has been extremely high ; the Pacific Gas and 
Electric Company calculated an availability 
of 98-6 per cent for June, 1958, 91-5 per cent 
for July, 1958, and 96-3 per cent for August, 
1958. Low radioactivity levels: the level in 
the VBWR turbine exhaust casing is about 17 mr 
per hour during power operation. The average 
operator exposure for one year of operation has 
been 200 mr. Turbine maintenance has been 
accomplished in a normal way with no radiation 
problems: dismantling of the turbine for inspec- 
tion was accomplished on a seventy hour per 
week schedule per worker, and workers received 
only one-fourth of the weekly permissible dose. 
Stable operation : the operation of the VBWR 
and EBWR at various pressures and power 
levels has demonstrated that operation is stable 
even at high power densities. Rapid response to 
load change: load changes from 200kW to 
5000k W in fifteen seconds are regularly performed 
in the VBWR with a change of only 30 Ib per 
square inch in reactor pressure. Ease of start- 
up: start-up time of the VBWR from cold 
conditions to full power is about five hours. To 
shut down the reactor, open the vessel, rearrange 
or replace fuel bundles and restart the system 
requires only twenty-four hours. 

With this technological base, General Electric 
is now ready to work on the following specific 
technological objectives that will lead to eco- 
nomical operation : (i) Increased power density 

to double the power output from 30kW per 
litre of reactor core volume to 60kW per 
litre. (2) Simplified and compact plant design 
—to simplify the steam supply system, make 
plant layout more compact, reduce containment 
costs and increase plant reliability. (3) Improve- 
ment in steam conditions—to increase thermal 
efficiency from the present 28 per cent to over 
32 per cent with saturated steam, or 35 per cent 
to 37 per cent with superheating. (4) Increased 











plant size—to raise the present practical size 
from 200MW for a saturated steam plant to over 
450MW for a superheated steam plant. (5) 
Improved fuel performance—to double specific 
power from 10kW to 20kW per kilogramme ; 
develop reliable fuel performance for exposure 
up to 15,000 megawatt-days per ton; reduce 
































CIRCULATING 
PUMP 








Me 7 
REACTOR 
VESSEL 


Fig. 1S—2SeMW compact reactor development of 
the General Electric Company 


fuel fabrication costs by approximately 50 per 
cent; increase allowable operating tempera- 
tures up to 1000 deg. Fah. steam outlet tempera- 
tures ; and improve neutron economy. 

It is felt that achieving these objectives will 
produce economic nuclear power plants. Achiev- 
ing all objectives completely may not be practical; 
for example, higher specific power may be 
attained only at the expense of higher fuel- 
fabrication costs. Therefore, concurrent advance- 
ment toward all objectives is necessary to obtain 
the optimum blend of technologies. 

The goal of the Technical Development Pro- 
gramme is to reduce nuclear plant capital costs to 
175-225 dollars per kilowatt and fuel costs to 
1-8-2-2 mills per kilowatt-hour (1 mill -0-001 
dollar). The programme is devised to make the 
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Fig. 16—High power density reactor development of 
the General Electric Company 
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best use of the wealth of present technical informa- 
tion on boiling water reactors and to gain the addi- 
tional information needed to advance nuclear 
power from its present state to the point where it is 
competitive with conventional power. It travels 
a clearly defined route—along the familiar lines 
of normal industrial development. Basically, the 
programme is built on the simple concept that 
each successive reactor design will incorporate 
the best features of the preceding designs, with 
innovations resulting from research and develop- 
ment work directed toward specific areas of 
technology. An extremely simplified diagram of 
the process would show a ** narrowing down,”’ or 
decrease, in the number of reactors in each 
successive generation, the final result being a 
plant having the best combination of the best 
features of the preceding developments. The 
actual final result, in all likelihood, will be a 
number of * target plants,’ possibly two or three, 
of different design to cover a complete range of 
plant ratings up to approximately 450MW. 
Fig. 13 shows a model of one of these final power 
plants as exhibited at the Atomfair. 

The programme follows three major avenues 
of development : (1) Natural-circulation reactors. 
(2) Forced-circulation reactors : (a) compact ; 
(b) high power density. (3) Superheating reac- 
tors. The starting point for the first two, the 
natural and the forced-circulation reactors, is 
the development represented by the Argonne 
National Laboratory's Borax, SPERT and 
EBWR programme, and the General Electric 
Company's Vallecitos Boiling Water Reactor 
and Dresden Nuclear Power Station designs. 
These “first generation”’ plants provide the 
basis for more advanced designs and allow the 
mapping of the programme outlines to the 
achievement of competitive nuclear power. 

The first avenue of development, natural- 
circulation reactors, is a direct extension of 
the Vallecitos Boiling Water Reactor into plants 
of higher ratings. It presently appears that 
simple reactors of this type might be built in 
ratings up to approximately |SOMW. 

The second avenue of development, forced- 
circulation reactors, is divided into two lines. 
One, the “ compact”’ reactor, attacks the cost 
reduction problem for large plants by developing 
a compact plant layout, enabling direct cost 
savings in plant construction. The high power 
density line of forced-circulation reactors is 
directed to the technical objective of substantially 
increasing the power output of a given reactor 
core and increasing maximum unit rating, thus 
reducing the unit capital costs of a reactor plant 
of a given physical size. 

The third avenue of approach, superheating 
reactors, is directed toward the attainment of 
high thermal efficiencies, as well as the attain- 
ment of lower capital costs of the power conver- 
sion equipment. 

The key to the entire programme is the design 
and construction of the four initial experimental 
projects in the ‘‘ Developmental Phase.’’ These 
are the Natural Circula- 
tion Boiler-2, which is a 
SOMW plant presently 
being designed for the 
Pacific Gas and Electric 
Company ; the Com- 
pact 1, a small forced- sane ee 
circulation reactor : 
10-25eMW ; the High ‘ 
Power Density— 1, with 
a minimum-sized core 
for a_ rating in the 
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and either a separate 
superheater to be added 
to an existing boiling 
water plant or an 
internal superheater. The 
progress in design and 
development of these 
reactor experiments 
will indicate whether 
any of the reactors in 
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Fig. 17—Separate superheater reactor development 
of the General Electric Company 


Fig. 14, utilises an advanced  natural- 
circulation _ reactor with internal-gravity 
steam separation and a low-pressure drop core. 
This reactor is being designed by General Electric 
for the Humboldt Bay Station of the Pacific 
Gas and Electric Company. A feature being 
considered for this plant is a water-pool pressure- 
suppression system which will materially reduce 
the cost of containment. This advanced develop- 
ment is expected to provide basic data leading 
to a larger (50-300MW) power plant com- 
petitive in high-fuel-cost areas in the United 
States. 

The compact reactor development (C-1), 
Fig. 15, is designed to prove the feasibility of 
forced circulation utilising an integrally mounted 
pump. Designed to minimise pumping power 
requirements, the reactor also permits the use of 
a small biological shield. Mechanical steam 
separators will be used inside the pressure vessel, 
and a side-entry control system will permit the 
mounting of the pump in the bottom head. 

The High Power Density Reactor Develop- 
ment (HPD-1), Fig. 16, is designed to prove the 
feasibility of high pressures with high power 
density in the core. The rating of 25 to 
50eMW is high enough to permit an accurate 
evaluation of these factors on overall perfor- 
mance. The system pressure will be 1465 Ib per 
square inch absolute and power densities of 
50kW to 65kW per litre will be demonstrated ; 
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other characteristics of the reactor are based on 
systems already demonstrated in the VBWR. 
The performance of this development programme 
will determine whether a second developmental 
reactor will be required before reaching power 
costs competitive in high-fuel-cost areas in the 
United States. 

The Separate Superheater Reactor Develop- 
ment (SSH-1), Fig. 17, involves a nuclear super- 
heater to be coupled to an existing power plant 
reactor. The recommended rating of the super- 
heater is 50eMW, although the development 
could probably be accomplished in ratings from 
10 to 100eMW. The plant will have con- 
servative temperatures and pressures (825 deg. Fah. 
and 915 lb per square inch), so that the operation 
and maintenance of the separate superheater can 
be carefully evaluated. The use of two reactors 
will permit greater flexibility and permit testing 
of superheater fuel and control over a wide range 
of conditions. The superheater development 
will permit a future extension to the largest 
permissible unit sizes and reduce the capital cost 
of turbines and auxiliaries. 

The ‘‘ Evolutionary ’’ series of nuclear power 
stations will be full-scale plants in ratings from 
5OMW to 300MW, and will utilise the techno- 
logical development resulting from the ** Develop- 
mental Reactor’ series. They will be competi- 
tive in high-fuel-cost areas of the United States, 
producing power at about 84 mills per kilowatt- 
hour. The so-called Natural-Circulation Boiler 
Plant (NCB-4) of 100eMW capacity will incor- 
porate mechanical steam separation within the 
pressure vessel, using the proven features of the 
EBWR, VBWR and NCB-2. The large core will 
permit demonstration of methods for maintaining 
stable power distribution in spite of low neutron 
leakage. An advanced type of control system 
will be incorporated to reduce tolerance problems 
associated with the core. Pool containment will 
be used to minimise capital costs. 

A 200eMW compact plant (C-3) will demon- 
strate many of the features of the preceding 
plants on a larger scale and will further increase 
core power density. It will require more efficient 
steam separating equipment and a larger recir- 
culating pump. Like the smaller plant of this 
series, it will also incorporate pool containment, 
an internal pump and a side-entry control 
system. 

Finally, a large, 200eMW, high power density 
plant (HPD-3) is a logical extension of previous 
smaller plants in this series. By combining 
the high-pressure experience gained from these 
plants with the extensive plant experience of the 
Dresden station, this power station should 
demonstrate a very low fuel cost. A low- 


pressure containment structure and mechanical 


steam separation will be used to minimise the 
capital cost. 

The reduced costs of the final “* Target plants,” 
which will operate at about 6} mills per kilowatt- 
hour, result essentially from larger unit rating. 
Continuing development will lead to nuclear 
plants that will be considered ** conventional.” 
Fig. 18 shows a 460eMW high-power density- 
superheater plant, which will make possible the 
achievement of both a minimum capital cost and 
a minimum fuel cost. The plant will consist of 
a combination of a separate superheater with 
the HPD-4 boiling reactor. Forced circulation 
provided by close-coupled pump loops will be 
used together with a low-pressure containment 
structure. A 300eMW natural-circulation boiler 
plant will employ two identical natural-circula- 
tion boiling reactors. Each of these reactors 
represents an extension of the NCB-4 design. 
This plant represents a minimum in technical 
innovation, the major cost reductions occurring 
through manufacturing and construction experi- 
ence, and the savings possible with a large 
installation. 

A 300eMW compact-superheater plant will 
consist of a C-3 reactor combined with a separate 
nuclear superheater. Forced circulation in the 
reactor will be provided by an internai pump 
and the plant will utilise pool containment to 
obtain lower construction costs. Finally, a 
300eMW high power density plant will be based 
on a power density of 75kW per litre. It is 
similar to the HPD-3 design in all respects 
except size and will feature close-coupled pump 
loops and low-pressure containment. 


SYLVANIA-CORNING NUCLEAR CORPORATION 


This firm was formed at Bayside, New York, 
in 1957, to merge the nuclear activities of Sylvania 
Electric Products, Incorporated, and the Corning 
Glass Works. To-day, the new company is 
probably the largest single group in the United 
States employed exclusively in such work. Its 
resources are actively engaged in the production 
and development of fuel elements and fuel 
element materials, fuel assemblies, reactor com- 
ponents, such as control rods, moderators and 
reflectors, and a variety of reactor accessories, 
including pumps, control rod drives and test 
loops. The firm fabricates nuclear fuel elements 
in a wide variety of shapes and configurations, 
including solid and hollow slugs, rods, tubes, 
flat, curved and corrugated plates, wire, wafers 
with and without perforation, wafer assemblies, 
pellets and spheres, and foil. The economic 
production and reprocessing of nuclear fuel is 
now one of the most critical factors in the 
ultimate attainment of competitive electric 
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power from the atom. The company has pro- 
cesses under advanced development for effecting 
the economical recovery and refabrication of 
irradiated fuel elements. These processes are 
intended to be an integral part of the complete 
fuel cycle, which includes fuel element manufac- 
ture and reprocessing. Sylvania-Corning is 
also actively studying methods for the metal- 
lurgical refabrication of fuel elements into a 
new reactor charge in lieu of chemical reprocess- 
ing, as a means of reducing the equivalent nuclear 
fuel cost. Through the use of this knowledge 
in fuel reprocessing, coupled with its broad 
background in fuel element fabrication, the firm 
plans to provide a complete out-of-pile service 
to reactor designers, builders and operators. 

An interesting development in the nuclear 
field recently introduced by Sylvania-Corning is 
the production of “standard” fuel elements. 
These units are being made initially in four 
designs, which were exhibited at the Atomfair. 
Two designs use curved plates and two use flat 
plates, all being fuelled with 90 per cent enriched 
uranium. Two elements are of 18-plate design 
and two of 10-plate design. The 18-plate elements 
are loaded with 196 grammes of uranium-235 ; 
the 10-plate elements with 165 grammes o 
uranium-235. The introduction of standard 
fuel elements is considered to be a major step 
forward in the firm’s programme to effect sub- 
stantial reductions in over-all fuel element 
design and manufacturing costs. Standard 
elements eliminate the cost of custom design, 
special engineering, estimating time, special 
tooling and testing, and permit the maker to 
stock and deliver fuel elements * off-the-shelf.’ 
Compatible standard control elements and 
standard grid plate orifice designs will also now 
be available. 

The first four standard fuel element types 
have been established to cover a high proportion 
of the necessary designs for nuclear research 
reactors being planned to-day. Some of the 
standard fuels can be employed in existing 
reactors both in the United States and abroad. 

Fig. 19 shows the design of a representative 
standard fuel element as employed in “ MTR” 
type pool research reactors. The individual 
fuel plates are made by encasing a fuel filler 
of uranium and aluminium alloy fuel material 
within an aluminium cladding in a manner which 
ensures complete bonding and cladding integrity. 
The fuel plates are constructed and mechanically 
assembled into fuel and control elements. The 
virgin aluminium for the filler alloy is 99-9 per 
cent pure aluminium, ASTM-B24-46 Grade 
9930A. The aluminium for the cladding is 
Type 1100, ASTM-B209-SST Grade 990A. The 
aluminium for the end fittings is cast Type 
356-T7. The uranium used in the fuel elements 
is enriched to 90 per cent U-235. 

One randomly selected plate from each melt 
is radiographed to obtain a permanent record 
of homegeneity and fuel location. This radio- 
graph becomes the property of the customer. 
The bonding between cladding and fuel of 
individual plates is inspected by means of a 
“ blister ’’ test consisting of heating the com- 
pleted plates to 950 deg. Fah. for two hours at 
temperature. No plate exhibiting raised or 
blistered surfaces within jin of the core area is 
included in a fuel element assembly. The 
surface contamination of plates assembled into 
fuel elements is not greater than the equivalent 
of 10 microgrammes uranium per square foot 
of surface area. 

The company was recently chosen to produce 
an initial loading of 100 core sub-assemblies 
and 300 blanket sub-assemblies, made to one 
of the most intricate fuel element designs yet 
developed for the Enrico Fermi Fast Breeder 
Atomic Power Station. The core sub-assemblies 
(Fig. 20) will consist of a centre section contain- 
ing 144 co-extruded zirconium-clad pins of 
0-158in diameter, composed of 25-6 per cent 
enriched uranium-molybdenum alloy. The end 
sections will consist of sixteen rods, 0-443in in 
diameter, composed of stainless steel cladding, 
sodium-bonded to depleted uranium-molyb- 
denum alloy. The blanket sub-assemblies are 
made up of twenty-five full-length rods similar 
to those in the end sections of the core sub- 
assembly. 

(To be continued) 
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Personal and Business 


Appointments 

Mr. Norman Starr has been appointed managing 
director of Winget, Lid. 

Mr. S. H. Lawrence, general manager of Raydex, 
Ltd., has been appointed a director. 

Mr. Norman D. Marnie has been appointed 
assistant secretary of Johnson and Phillips, Ltd. 

Mr. D. N. Girrorp, commercial manager, has 
been appointed a director of Birlec-Efco (Melting), 
Ltd. 


Mr. Cuarces A. Burton joins A.R.O. Machinery 
on June 1, to take over new projects and develop- 
ments. 

Tue Eart or Havspury has been appointed to the 
board of Lancashire Dynamo Electronic Products, 
Ltd, as chairman. 

Mr. Rosert L. Cocpate has been appointed 
European resident technical representative of Marconi 
Instruments, Ltd. 

Mr. Epwarp Davis has been appointed marine 
superintendent of the Marconi International Marine 
Communication Company, Ltd. 

WitttaM DoxrorD AND Sons (ENGINEERS), Ltd., 
announces that Dr. Finn Orbeck has been appointed 
as senior technical engineer to the company. 


Sm Jostan Eccies, M.Inst.C.E., M.1.Mech.E., 
M.L.E.E., has been appointed president of the Elec- 
trical Development Association for the year 1959/60. 


METROPOLITAN-VICKERS ELECTRICAL COMPANY, 
Ltd., announces that Mr. L. S. Tredgett has been 
appointed assistant sales manager, railway signals 

t. 

Tur LONDON CHAMBER OF COMMERCE announces 
that Mr. Allen L. Stock has been re-elected chairman, 
Mr. Richard L. Wills, deputy-chairman, and Mr. 
F. H. Tate, treasurer. 

Mr. J. O. M. Fisuer, a director of Humber 
Graving Dock and Engineering Company, Ltd., has 
been elected chairman of the Dry Dock Owners and 
Repairers Central Council for 1959/60. 


THe Roya CoLLeGce oF SCIENCE AND TECHNOLOGY 
states that Dr. Samuel C. Curran, F.R.S., has been 
appointed principal in succession to Sir David 
Anderson, who is to retire later this year. 

THe Sprat TuBE AND COMPONENTS COMPANY, 
Ltd., states that Mr. A. Wilkinson is to retire from the 
position of managing director on July 1, to become 
deputy chairman of the company. He will be 
succeeded by Mr. K. J. Wilkinson. 

GENERAL Evectric Company, Ltd., has announced 
that Mr. M. R. Neville, manager of the publicity 
organisation, is retiring on June 30, after forty years’ 
service with the company. Mr. A. C. V. Clarkson 
will take over as manager on July 1. 


Bruce Peestes AND Co., Ltd., announces that 
Mr. F. Duerden, A.M.LE.E., has been appointed 
manager of the electronics department in succession 
to Mr. J. W. Haig Ferguson, A.M.I.Mech.E., who 
has been promoted divisional director. 


Mr. N. E. CHANNING has been appointed technical 
publicity manager for W. E. Sykes, Ltd., and Sykes 
Machine Tool Company, Ltd. The publicity depart- 
ment has moved to Hythe End House, The Hythe, 
Staines, Middlesex (telephone, Staines 5076). 


THe EnGcusn Evecrric ComPANny, Ltd., announces 
that Mr. G. E. Robertson, A.M.LE.E., has been 
appointed manager, sales and contracts, of the meter, 
relay and instrument division, and Mr. P. G. Bevis 
has been appointed manager, sales and contracts, 
relay department. 

Proressor ARKADY N. Rytov, of the Soviet 
Union, has been appointed to the post of deputy 
director general in charge of the department of 
training and technical information of the International 
Atomic Energy Agency. He succeeds Professor 
V. V. Migulin, also of the Soviet Union. 


Prion STokers, Ltd., announces that Colonel 
A. de Chimay, A.M.1.C.E., managing director, has 
also been elected chairman, following the death of 
Mr. F. P. D. Scott. Major General Sir Miles 
Graham has been elected vice-chairman, and Mr 
J. P. Anderson has taken over the duties of sales 
director. 

E.V. Inpustriats, Ltd., announces that Mr. 
J. I. Taubman and Mr. Adrian Jacobs have been 
elected additional directors, and Mr. Taubman has 
also been elected chairman. Mr. Philip N. Hoyle, a 
director of the company, has been elected vice- 
chairman. Mr. Edward Langton has resigned from 
the board of the company. 


Mr. J. R. WILKINSON, managing director of 
Ferguson Pailin, Ltd., director of Switchgear Testing 
Company, Ltd., and member of the BEAMA Council, 
has been appointed deputy chairman of the Association 
of Short-Circuit Testing Authorities (Inc.) Council. 
Mr. S. E. Goodall has been appointed to the Council 
in succession to the late Sir John Dalton. 


THe British Om BURNER MANUFACTURERS ASSO- 
CIATION, Ltd., states that Mr. J. D. FitzGerald has 
been elected president and that the other elections 
were : vice-presidents, Messrs. W. C. J. Mollison 
and A. M. Wood ; technical adviser, Mr. R. H. G. 
Sutton ; Council, Messrs. H. F. C. Newsom, P. A. 
Martin, J. R. Ball, E. G. Brooks, R. L. Cox, K. R. 
Green, W. G. Myatt, R. W. Towers, and A. K. 
Waugh. 


Business Announcements 


Concrete (SOUTHERN), Ltd., has opened a new 
works at Chadwell St. Mary, near Tilbury. 


SreMENS Epison Swan, Ltd., states that on June 1, 
its London district office will move to Crown House, 
Aldwych, W.C.2 (telephone, Temple Bar 8040). 


BritisH INSULATED CALLENDER’S CABLes, Ltd., 
announces that the telephone number of its Middles- 
brough branch is now Middlesbrough 3974/5, 


R. W. GREGORY AND PARTNERS, Consulting Engin- 
eers, 1, Brazennose Street, Manchester, 2, state that 
Mr. Hugh G. Bell, M.LE.E., has joined them as 
consultant. 


W. H. ALLEN, Sons AND Co., Ltd., Bedford, 
announces the transfer of its branch office in Scotland 
to new premises at 234, St. Vincent Street, Glasgow, 
C.2 (telephone, Central 5906/7). Mr. Henry Winter 
is the manager of the new office. 


GiLBerRtT GILKES AND GorpDOoN, Ltd., Kendal, 
Westmorland, states that it has revised its pump sales 
organisation for Glasgow and the south of Scotland 
and has appointed Winter, Montgomery, Ltd., 234, 
St. Vincent Street, Glasgow, C.2, as its agent, 


RESEARCH AND CONTROL INSTRUMENTS, Ltd., 
Instrument House, 207, King’s Cross Road, London, 
W.C.1, is distributing a new range of Philips auto- 
matic conductivity measuring equipment, permitting 
continuous measuring recording and control of the 
strengths of process solutions. 


J. H. FeENNER AND Co., Ltd., has announced the 
formation in Sydney, Australia, of a manufacturing 
company for mechanical power transmission goods 
by means of an association between the Dodge 
Manufacturing Corporation of Mishawaka, Indiana, 
and the Fenner Company in Hull. 


I.B.M. Unitep KinGpom, Ltd., 101, Wigmore 
Street, London, W.1, states that it has opened a 
European educational centre at Blaricum, near 
Amsterdam, Holland. Seminars for executives from 
West European countries will be run each week, 
dealing with specialised subjects or specific industries 
and applications. 

THe GENERAL ELectric Company, Ltd., has 
established a new sales and distribution area office 
at Magnet House, Hangar Lane, Ealing, W.5 (tele- 
phone, Perivale 6691), which will cover the North 
London, Eastern and Southern Counties area, 
including the existing branches at Ipswich, Dagenham, 
Luton, Reading, Southampton and Bournemouth. 


F. Perkins, Ltd., Peterborough, has announced 
that it has acquired Sugg-Solar, Ltd., of Westminster, 
which, as related on page 633, May 6, 1955, holds a 
licence to manufacture the Solar “ Mars” 50 h.p. 
gas turbine, and has changed the name of the firm 
to Perkins Gas Turbines, Ltd.; manufacture of 
the “ Mars” now takes place at Peterborough. An 
agreement with the Solar Aircraft Company of San 
Diego gives Perkins the exclusive rights in the British 
Commonwealth, excluding Canada, Europe, and 
Africa, to make and sell Solar gas turbines. The 
“ Titan’ of 70 h.p. and the T-150 of 170 h.p. are 
planned for production at Peterborough next year ; 
the 500 h.p. “* Jupiter ’’ (page 562, October 14, 1955) 
and the 1250 h.p. “ Saturn ”’ will be supplied from 
San Diego. 


Contracts 


HUMPHREYS AND GLasGow, Ltd., has received a 
contract from the Okura Trading Company, Ltd., 
on behalf of the Kanazawa Gas Company, for the 
installation of two units of carburetted water gas 
plant, together with ancillary equipment. The plant 
will be capable of producing 400,000 cubic feet of 
town’s gas per day from each of the two units. 


De HAVILLAND Prope.iers, Ltd., has placed an 
order with E.M.I. Electronics, Ltd., for a large 
EMIAC II computer, as an additional aid to research 
into guided missiles and other problems associated 
with high-speed flight. The installation will consist 
of twenty-two modules and will cost £52,000. 

CORRECTION : Drirect-GAs-CooLeD GENERATORS 
FOR KINCARDINE PoweR StaTion.—In the penulti- 
mate sentence of a Contracts announcement on 
page 516 of our issue March 27 there is an error in 
punctuation. The sentence should read ‘ The 
generator rotors will have hollow conductors direct- 
cooled by hydrogen—the same arrangement as 
adopted for G.E.C. machines already in service 
with a hydrogen pressure of 30 1b per square inch.” 
A pressure of 50 lb per square inch will, however, 
be used for the G.E.C. 200MW sets (for Kincardine 
power station) which are the subject of the contract 
referred to. 

VERNONS INDusTRIES, Ltd., is to supply to the 
British Overseas Airways Corporation twenty ground 
power units for use with Boeing “ Jet-Stratoliner ”’ 
and Vickers VC-10 aircraft at a cost of about 
£125,000; these include eight 25kW, 25kVA 
nominal 200/115V, three-phase, 400 c/s, four-wire 
sets, consisting of a brushless alternator with a.c. 
exciter, rotating rectifier and transistor A.V.R., driven 
by a Ford 4-cylinder diesel engine running at 1714 
r.p.m. Transistor A.V.R.s have been so successful 
in service and testing that all Vernon’s G.P.U.s 
energisers and motor/alternator sets will in future 
be controlled by them. 

THE BRITISH TRANSPORT COMMISSION has placed 
orders valued at over £11,000,000 for 130 main-line 
diesel-electric locomotives for British Railways. Of 
these, fifty-five will be 2000h.p., Type 4 1 Co-Co 1 
locomotives built by the English Electric Company, 
Ltd., Marconi House, London; and seventy-five 
will be 1365 h.p., AIA-AIA locomotives supplied 
by the Brush Electrical Engineering Company, Ltd., 
Loughborough, a member of the Hawker Siddeley 
Group. The Brush locomotives will have diesel 
engines by Mirrlees, Bickerton and Day and turbo- 
chargers by Hawker Siddeley Brush Turbines, Ltd. 
This is stated to be the largest single order for com- 
plete main-line diesel-electric locomotives to be 
placed with a private firm by the B.T.C. Both 
series of locomotives are repeat orders to the con- 
tractors concerned for similar units already in 
service. All will be geared for a top speed of 90 
m.p.h. These contracts bring the total number of 
diesel locomotives ordered for main-line duties in 
connection with the railway modernisation pro- 
gramme to more than 1000. About 160 of the loco- 
motives are already in service, and it is hoped that 
there will be nearly 500 by the end of this year. The 
130 locomotives now ordered will be allocated to 
Regions on delivery, beginning in December this 
year and continuing until the end of 1960. 


Miscellanea 


DusTtoN MILL PUMPING STATION.—-The inaugura- 
tion of the Mid-Northamptonshire Water Board’s 
Duston Mill Works was reported in our issue of 
April 24, on page 663. We are informed that the 
main contractor for the pumping station was A. 
Monk and Co., Ltd. ; this firm also carried out 
the pipelaying as a separate contract. 

“ TROJAN” Propucts DispLay.—A display of 
its products was staged last week by Trojan, Ltd., 
at Purley Way, Croydon. The motor vehicles 
included a rural bus, a fourteen-seater, which the 
company has recently introduced. The bus is 
built to the Ministry of Transport passenger service 
vehicle standards on the “ Trojan ”’ 25 cwt chassis 
with a Perkins P3 engine. In a section of the display 
allocated to the Trojan agricultural division, the 
* Airator "’ mobile dryer (THE ENGINEER, December 
6, 1957) was shown at work, as was the “ Clinton ” 
chainsaw which is operated by a two-stroke engine. 

DiciraL CompuTers.—A Kodakchrome film 
entitled “ Time to Think,’ made for International 
Computers and Tabulators, Ltd., by Cinechrome, 
Lid., was shown recently in London. The film 
concentrates on presenting the economic case for the 
electronic computer from the prospective users’ point 
of view, and poses questions which an organisation 
interested in the potentialities of the computer must 
face. It answers these questions by illustrating the 
experiences of a hypothetical manufacturing firm from 
the moment it decides seriously to investigate the 
possible uses of a computer to the time it takes 
delivery of a machine. Throughout the film, emphasis 
is placed upon the solution of management problems 
that arise in the users’ organisation. The film runs 
for forty minutes and is available on free loan in 
16mm size. 
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British Patent Specifications 


When an invention is communicated from abroad the name and 
address of the communicator are printed in italics. When an 
abridgment is not illustrated the specification is without drawings, 
unless otherwise stated. The date first given is the date of applica- 
tion ; the second date, at the end of the abridgment, is the date 
of publication of the complete specification. Copies of specifica- 
tions may be obtained at the Patent Office Sales Branch, 15, 
Southampton Buildings, Chancery Lane, W.C.2, 3s. 6d. each. 


TUBE COUPLINGS 
811,077. March 8, 1957.—FiLum-TiGHt Tus 
CouPLinGs, Tri-Sil (Chemicals and Equipment), 
Ltd., 79-81, Nile Street, London, N.1. (/nventors: 
Montague Peters, Robert Arthur Cole and Alan 
‘alsh.) 

The invention relates to a fluid-tight tube coupling 
which is particularly, although not exclusively, suitable 
for securing the end of a glass tube to, for example, a 
container, and which will withstand high fluid 
pressures without leaking. A preferred embodiment 
of the tube coupling is described with reference to the 
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accompanying drawing. The coupling comprises an 
axially bored member A with two externally threaded 
portions having small and large bores respectively so 
that an annular shoulder is formed at the junction of 
the two bores. A resilient washer B in the larger 
bore is preferably made of neoprene or plastic. An 
inner cylindrical sleeve C has an inwardly bevelled 
end and two resilient sealing rings may also be of 
neoprene or plastic. An inner cylindrical sleeve D 
having a flange has an inwardly bevelled end and is 
pushed into the body by an internally threaded cap E. 
When a glass tube F is secured to the body the tighten- 
ing of the cap on the member squeezes the resilient 
washer B between the shoulder and the inner sleeve 
C, making a first seal at this point, and squeezing of 
the resilient rings between the two bevelled rings pro- 
duces another seal. A third seal is provided between 
the bevelled surfaces of the inner sleeve and the ring 
B. The sleeves and the cap are a free sliding fit on 
the tube F, and this, coupled with the fact that the 
two rings are resilient, permits the tube to move 
slightly with respect to the member A. When the 
joint is subjected to stresses such as vibration, leakage 
around the resilient rings is thus prevented.—April 2, 
1959. 


MACHINE TOOLS 


811,164. April 4, 1955.—MEANS FOR CLAMPING THE 
Cross BEAM ON DouBLE-COLUMN MACHINE 
Toots, H. A. Waldrich, G.m.b.H., Siegen 
Westfalen, Germany. 

The invention is described with reference to the 
accompanying diagrammatic drawing, which is a 
plan view of part of a two-column planing machine. 
The columns on their inner surfaces have holding ribs 
A of dovetail profile. On the cross beam B two pairs 
of wedge bars C have inner surfaces which correspond 
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to the profile of the holding ribs, while their outer 
surfaces are of wedge form and are guided by corre- 
sponding counter-surfaces on the cross beam. The 
wedge bars are connected by rods to a lever D having 
two equal arms, the movement of which is limited by 
stops. The mid-point of each lever D is in each case 
connected to a pull rod E independently of the cross 
beam. The ends of the pull rods near the centre of 
the cross beam are pivotally connected to the end and 
the mid-point of a lever L which, through a rod F, is 
connected to a corresponding double lever G. The 
mid-point of this lever G is pivoted to the piston-rod of 
a hydraulic cylinder H. The other end of the lever 
G is connected by a rod with another double lever J. 
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The middle and the other end of / through connecting- 
rods K is connected to clamping points arranged at 
the ends of the cross beam. The clamping arrange- 
ments at these points consist of holding ribs on the 
columns, and wedge bars, slidably mounted on the 
cross beam, which are actuated through pull rods and 
levers. Against the double lever L to which the clamp- 
ing assemblies on the inner holding ribs are connected 
is a compression spring M which provides a preload 
to give a preliminary clamping N on the two outer 
ribs, so that the beam is first lightly clamped here 
before all the clamps are simultaneously actuated by 
the piston-rod.—April 2, 1959. 
HYDRAULIC ENGINEERING 
811,271. January 21, 1957.—INTERMESHING SCREW 
Rotary Motors, Veb Schlepperwerk Nord- 
hausen, Freiherr-vom-Stein-Strasse 30c, Nord- 
hausen, Harz, Germany. 
The invention relates to intermeshing screw rotary 
motors, which may be used primarily for the driving 
of vehicles. In the embodiment shown, a single 
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hydraulic driving unit comprises two intermeshing 
screws A and B rotatably mounted in a casing. At 
one end, the shafts of the screws extend out of the 
housing and carry meshed gears C and D, which, in 
use, are driven by the screws in opposite directions. 
A gear wheel E engages on the innerside in the gear D 
and on the outer side in a toothed rim F. The toothed 
rim is centrally secured between two curved discs G 
and H, which are rotatably mounted on the casing 
by ball bearings. By this arrangement a closed space is 
formed which is partially filled with oil and serves for 
the lubrication of the gears and of the ball bearings. 
On the outer periphery of the toothed rim there can 
be secured a rim with a rubber tyre or a belt pulley. 
A further possibility of use, which has not been shown, 
consists in that on the disc G there is attached a shaft 
stub provided with splines, so that the motor may 
alternatively be used as a power take-off shaft drive 
arrangement for agricultural equipment on tractors. 
As driving medium there is predominantly used 
hydraulic oil delivered by a pump. The specification 
also describes arrangements of hydraulic motors for 
driving large wheels of tractors, vehicles or loco- 
motives.-—April 2, 1959. 


ELECTRIC TRACTION 


811,226. February 21, 1957.—TaP CHANGING 
APPARATUS, The General Electric Company, 
Ltd., Magnet House, Kingsway, London, 
W.C.2. (Inventor : James Charles Turrall.) 

The present invention relates to tap changing 
apparatus for association with a tapped winding of a 
transformer, and particularly to apparatus for tap 
changing on the high tension side while on load. 
Its object is to provide a simplified tap changing 
apparatus in which the number of transitional opera- 
tions is smal] and the work to be done is distributed 








sufficiently evenly between contacts to reduce wear. 
The accompanying circuit diagram shows a trans- 
former, as may be employed in alternating current 
traction arrangements, the high tension winding being 
connected between an overhead supply line and earth. 
Each tapping is connected to a non-current-making 
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or breaking switch, A, B, C, D, which may be cam- 
operated contacts, or sliding contacts. Switches 4 
and C or B and D, form two series, the switches in 
each being connected together on the side remote 
from the winding. Thus, tappings are connected 
through switches A and C to a common point, and 
this point has a contactor arrangement connected 
between it and the main output lead E. The con- 
tactor arrangement consists of two series-connected 
contactors F and G with a suitable impedance, 
connected as a shunt across the contactor G, from 
which the main output lead is taken ; the paths from 
the two tappings are then through switches A or 
C, F and then G to the output lead. Similarly, paths 
from the other two points on the transformer lie 
through switches B or D, a contactor H and a further 
contactor J shunted by an impedance to the 
common output lead. The contactors F, G, H, J are 
air break contactors operated from the same mecha- 
nism as the switches A, B, C and D. The following 
sequence illustrates a change from the tapping 
connected to switch A to that connected to switch B. 


Step Switches Contactors 
i A i F.G 
2 A,B KG 
3 A.B FLG,H 
4 A.B FH 
5 A,B H 
6 ge H,J 


In the specification the sequence is continued 
through the remaining tappings.—-April 2, 1959. 


RAILWAY ELECTRIFICATION 


811,230. June 28, 1956.—CoNDUCTOR Wire Systems, 
Aktiengesellschaft Kummler and Matter, 176, 
Hohlistrasse, Ziirich, 26, Switzerland. 

In the arrangement according to this invention, 
each suspension wire of an electric railway conductor 
wire consists of at least two parts pivotally connected 
respectively to the support cable and to the conductor 
wire and coupled by an adjustable connector. As 
shown in the diagram, A indicates the support cable 
to which a clamp B is fastened by means of a bolt C. 
The two jaws of the clamp support a pin D on which 
an eyelet E of the upper suspension wire is supported 
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directly. The lower end of this part of the suspension 
wire is formed into a loop F on which a two-part 
clamp G is fastened by means of a set screw H. 
This clamp further comprises a guide J through which 
the lower part K of the suspension wire can slide. 
The lower end of this part of the suspension wire is 
also formed as an eyelet L. A clamp M is used for 
pivotally connecting this eyelet with the conductor 
wire N. By this arrangement, the distance between 
the support cable and the conductor wire can be 
varied without substantial effort by displacement of 
the clamp G on the loop F. The adjusted length of 
the suspension wire can be held by means of the set 
screw H. If the conductor wire is raised more than 
the support cable by the action of the current collector, 
the part K of the suspension wire slides within the 
guide J of the clamp G. Py this arrangement, rapid 
adjustment of the length of the suspension wire can 
be obtained and, further, the conductor wire is 
loaded by the device to the minimum extent, so that 
there is minimum variation of the contact pressure. 
—April 2, 1959. 
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ELECTRICAL ENGINEERING 


$11,657. May 30, 1957.—A.C./D.C. Converter, 
United Kingdom Atomic Energy Authority, 
( Inventor : Frank Aughtie.) 

This invention relates to methods and apparatus 
for converting small unidirectional e.m.f.s into 
related alternating quantities which can be amplified 
for measurement. In its operation a unidirectional 
e.m.f. is converted to a related alternating quantity 
by its application to a vibrant conductor supported 
in a transverse a.c. magnetic field. The upper drawing 
is a plan view of one form of the invention and the 
lower one a perspective section on the line H-Il. A 
bifilar wire A is tensioned by a spring B in an alternat- 
ing field given by a core system C and coil winding D. 
For some applications the alternating field may be 
provided by connecting the coil to the ordinary 
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50 ¢ s supply mains. When this is done it may be 
necessary to broaden the frequency response of the 
vibrating wire by applying damping to it either by 
immersing it in a suitable medium or by connecting 
a damping resistance across it. If the supply mains 
are not available, or are unsuitable, the supply for 
the coil can be obtained from a suitable oscillator and 
valve amplifier. Special arrangements may then be 
necessary to maintain resonance between the natural 
frequency of the wire and the frequency of the field. 
Alternatively, the oscillator can comprise a wire 
maintained in self-oscillation, by means already 
known, the wire being of the same material and 
dimensions as that used in the main device, and 
subjected to the same tensile load. To avoid the 
need for filters to separate the d.c. input and a.c. 
output circuits, use can be made of the fact that for 
the same direction of d.c. flow through similar wires 
the instantaneous a.c. induced e.m.f.s are in the 
opposite direction if the wires are placed in two 
separate a.c. magnetic fields in time quadrature. 
Two circuits for doing this are shown in the specifica- 
tion.—-April 8, 1959 


811,017. February 8, 1957.—-AuTOMATIC VOLTAGE 
REGULATORS, Foster Transformers, Ltd., South 
Wimbledon, London, S.W.19, and Peter George 
Thomas, I!, Springfield Avenue, Merton Park, 
London, S.W.20. 

The present invention relates to automatic voltage 
regulators of the type wherein a voltage is introduced 
in series into a supply circuit, this voltage being 
variable by automatic means so that an output volt- 
age is maintained at a constant value or varies accord- 
ing to a predetermined law. The invention is directed 
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to increasing the range of the regulating trans- 
former. by associating it with a reversing switch 
including two simultaneously movable contacts 
controlling the sense of the variable voltage injected 
into the load circuit. These are operable in a terminal 
position of adjustment of the transformer so that 
two successive traverses correspond to a change from 
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maximum boost or buck to zero boost or buck and 
then an increase from zero to maximum buck or 
boost respectively. Referring to the diagram, if the 
input voltage rises, the gas-filled discharge device A 
controlling the bucking action will operate, causing 
rotation of the regulating transformer drive motor B 
in a direction which may be assumed initially to 
represent a reduction in the boosting action of the 
series buck-and-boost transformer C. If the regulat- 
ing transformer D reaches its minimum travel limit, 
the normally open limit switch contact E is closed 
at the point where the minimum boost voltage is 
applied to the series transformer C. The limit switch 
causes operation of the relay F and contact G holds 
this relay operated. The connections from D to C 
are reversed so that C acts as a bucking transformer 
with a progressively increasing effect as the voltage 
on D is increased. At the same time the connections 
to the two gas-filled discharge tubes A and H are 
reversed by contacts J, so that, assuming the input 
voltage continues to increase, the same discharge 
tube as before remains operative but the drive motor 
is reversed. Consequently, the regulating transforme 
brush or tapping is moved in the opposite direction, 
thereby giving a further range of voltage adjustment. 
March 25, 1959. 


Launches and Trial Trips 


Mystic, cargo ship; built by the Burntisland 
Shipbuilding Company, Ltd., for the Johnson Warren 
Line ; length between perpendiculars 450ft, breadth 
moulded 63ft 3in, depth moulded to upper deck 
39ft 6in, deadweight 10,685 tons on 26ft 8in draught ; 
five holds, one 50-ton, four 10-ton and twelve 5-ton 
derricks, electric winches; four 160kW_ diesel- 
driven generators ; Hawthorn-Doxford, six-cylinder 
oil engine, 8000 b.h.p. at 115 r.p.m. Trial, March. 

SouGuETA, banana carrier ; built by the Chantiers 
Reunis Loire-Normandie, Quevilly ; length between 
perpendiculars 344ft 6in, breadth moulded SOft 64in, 
depth to shelter deck 34ft 7in, maximum deadweight 
4180 tons, load deadweight 2280 tons, load dis- 
placement 7120 tons ; four holds, speed 16 knots ; 
l’Atlantique-Burmeister and Wain Mark 762VTBF 
diesel engine, 620mm bore by 1150mm_ stroke, 
§750 b.h.p. at 150 r.p.m. Trial, March. 


ROSEBANK, cargo ship ; built at Belfast by Harland 
and Wolff, Ltd., for Andrew Weir and Co., Ltd.; 
length between perpendiculars 450ft, breadth moulded 
62ft 6in, depth moulded to upper deck 38ft 6in, 
gross tonnage 6500 (open shelter deck), 8700 (closed 
shelter deck); two complete steel decks, eight 
watertight bulkheads, five main holds, one 25-ton, 
two 10-ton, twelve 5-ton and two 3-ton derricks, 
fourteen electric winches; three 175kW _ diesel- 
driven generators ; Harland and Wolff, two-stroke, 
single-acting, opposed-piston diesel engine, six- 
cylinders 620mm diameter by 1870mm_ combined 
stroke, 118 r.p.m. Trial, April 3. 


MACHAON, cargo liner; built by the Caledon 
Shipbuilding and Engineering Company, Ltd., for 
Alfred Holt and Co.; length overall 495ft, breadth 
moulded 65ft, depth moulded to upper deck 36ft, 
deadweight 9800 tons, sea speed 15 knots; six 
cargo holds, one 35-ton, two 15-ton, six 10-ton, 
eighteen 5-ton derricks, twenty-four electric winches ; 
three 330kW and one 150kW diesel-driven gene- 
rators; exhaust turbo pressure charged, single- 
acting diesel engine, 8500 b.h.p. at 11S r.p.m. Trial, 
April 9. 


Catalogues and Brochures 


CHarces Carr, Ltd., Grove Lane, Smethwick, 40.—Price list 
for non-sparking tools. 

G. Brapy anv Co., Ltd., Manchester, 4 
describing flexible rubber doors. 

Voucner, Lid.. Walsall, Staffs.Leaflets describing the 
“Voucher 57°’ pneumatic twin-saw and single-saw machines. 

Q.V.F., Ltd., Duke Street, Fenton, Stoke-on-Trent.—-Leafiet 
giving details of a new erection service developed by the company. 

MorGaN Rerractories, Ltd.. Neston, Wirral, Cheshire 
Leaflet introducing ‘* Purox *’ oxide refractories of high chemical! 
purity 

Don VALLEY ENGINEERING ComPaNy, Lid., Wheatley Lane. 
Doncaster.——IIlustrated brochure describing *“* Westfal '' resonance 
screens. 

MANUFACTURERS EQUIPMENT Company, Lid., Sutton Road, 
Hull.—-Information sheet No. 757/18, describing the “* Rapistan 
LR " live roller conveyor 

C. C. WAKEFIELD AND Co., Ltd., 46, Grosvenor Street, London 
W.1.—IIlustrated brochure stressing the correct use of lubricants 
for mechanical equipment. 

R. F. LANDON AND PARTNERS, 
Trading Estate, Colnbrook, Bucks 
details of a fire valve switch 

MipLAND Siticones, Lid., 68, Knightsbridge, London, S.W.! 

Booklet describing some of the properties and applications of 
silicone resin bonded glasscloth laminates. 

Amptivox, Ltd., Industrial Division, 
Wembiey.—illustrated leaflets describing 
miniature earphone and microphone insets. 

A. A. JONES AND SHIPMAN, Ltd., 50/52, Great Peter Street, 
London, S.W.1.—-List No. 253, giving complete technical details 
of model “ 1049 "' production cylindrical grinder. 

CLARKSON (ENGINEERS), Ltd., Nuneaton.—Catalogue and price 
list describing standard parallel shank and ta shank twist 
drills made from high-speed steel to B.S. 328/1950. 


Illustrated folder 


Ltd., David Road, Poyle 
I!lustrated Jeaflet giving 


Beresford Avenue, 
fully tropicalised 
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IMPERIAL CHEMICAL INDUSTRIES, Ltd., Nobel Division, 25, 
Bothwell Street, Glasgow, C.2.—Booklet dealing with the con- 
struction and range of safety fuses supplied by the company. 
4 table is included listing some typical examples of fuses with 
burning speeds and conditions under which they are intended to 
be used. 

STANDARD TELEPHONES AND Castes, Ltd., Connaught House, 
Aidwych, London, W.C.2.—Leaflet L/102, giving brief technical 
specification and some programming features of the “‘ Stantec 
Zebra’ electronic digital computer. Technical data sheet 
MF/105, describing silicon rectifier stacks incorporating RS3 
and RSS series silicon junction power rectifiers, and leaflet 
MF 104, describing high-stability carbon resistors, designed to 
maintain their resistance values within close limits under varying 
conditions of load and temperature 


Forthcoming Engagements 


Secretaries of &c., 
notices of meetings, inserted in this column, are requested to note 


Institutions, Societies, desirous of having 
that, in order to make sure of their insertion, the necessary informa- 
tion should reach this office not later than a fortnight before the 
In all cases the Time and PLACE at which the meeting is 
to be held should be clearly stated. 


meeting 


ASSOCIATION OF SUPERVISING ELECTRICAL 
ENGINEERS 


Sat May 30.—WOLVERHAMPION AND DistRICT BRANCH 
Chamber of Commerce, District Bank Chambers, Lichfield 
Street, Wolverhampton, Branch Annual General Meeting, 
7 p.m, 

CHEMICAL SOCIETY 
Thurs., June 4.—Burlington House, Piccadilly, London, W.1, 


“ Kinetics and Orientation of Some Epoxide Ring Opening 
Reactions,”’ N. B. Chapman, N. S. Isaacs and R. E. Parker ; 
“ Aromatic Reactivity: Part II], Cleavage of Substituted 


Phenylitrimethylsilanes by Sulphuric Acid in Acetic Acid 
Water,’’ F. B. Deans and C. Eaborn ; and “* The Heats and 
Entropies of lonisation of Some Aromatic and N-Hetero- 


aromatic Amines,”’ J. J. Elliott and S. F. Mason, 7.30 p.m 


INSTITUTION OF CIVIL ENGINEERS 


Tues., June 9.—-Great George Street, Westminster, London, 
S.W.1, Annual General Meeting, 5.30 p.m. 
June 17.—Great George Street, Westminster, London, 


Wed 
S.W.1, Conversazione, 5.30 p.m. 


INSTITUTION OF ELECTRICAL ENGINEERS 
Mon. to Fri., June 15 to 19 


INSTITUTION OF MECHANICAL ENGINEERS 
Mon. to Fri., June 29 to July 3. 


INSTITUTION OF PRODUCTION ENGINEERS 


Sat., June 6.--NORTH MIDLANDS REGION : Ericsson Telephones, 
Lid., Beeston, Nottingham, One-day Conference, ** Communi- 
cation of Ideas in Production—Its Importance and Improve- 
ments."” 

Thurs. and Fri., June 18 and 19.—Palace Hotel, Buxton, Joint 
Conference to be held in conjunction with the Institution of 
Engineering Inspection and the British Productivity Council, 
“ Quality in Industry.”’ 


INSTITUTION OF PUBLIC HEALTH ENGINEERS 


Fri., June 19.—Caxton Hall, Westminster, London, S.W.1, 
Annual General Meeting, 4.45 p.m., and ‘“‘ New Headworks 
and Reservoir, Hanningfield,”” W. C. Young and G. Davis 
6 p.m 


ROYAL INSTITUTION OF CHARTERED SURVEYORS 


Tues. to Sat., June 23 to 27.—The University, St 
Scotland, Third Annual Conference 


UNIVERSITY OF CAMBRIDGE 


To-day, May 29, to Fri., June 19.—Engineering Laboratory, 
University of Cambridge, Trumpington Street, Cambridge, 
Exhibition to commemorate the Centenary of the death of 
Isambard Kingdom Brunel, 9 a.m. to 5 p.m. ; Sats., 9 a.m. to 
i2 noon 


Summer Meeting at Harrogate. 


Summer Meeting in Switzerland 


Andrews 


WOMEN’S ENGINEERING SOCIETY 


Wed., June 10.—‘* Hope House,”’ 45, Great Peter Street, West- 
minster, London, S.W.1, Annual General Meeting, 7 p.m. 


Advanced Engineering Courses 


Techniques of Non-Destructive Testing. Puysics DrrarrMeNr, 
Brunet CoLLeGce oF TecHNOLOGY, Woodlands Avenue, Acton, 
London, W.3. Course of ten lectures, Wednesday evenings 
from 7 p.m. to 8.30 p.m., commencing October 7. Fee £1 


The Application of Work Study. INstrruTE FOR ENGINEERING 
PRODUCTION, UNIVERSITY OF BIRMINGHAM, 16, Norfolk Road, 
Edgbaston, Birmingham, 1S. The primary purpose of the 
course is to examine work study theory and research and its 
practical application as the direct approach to increasing 
industrial productive efficiency, by the more effective employ- 
ment of existing equipment, materials and personnel. The 
course will be held from 9.30 a.m., Monday, June 8, until 
3.30 p.m., Friday, June 19. The inclusive charge for the two- 
week residential course is 55 guineas. 


Postgraduate Course in Nuclear Technology (Chemical). Imperial 
COLLEGE OF SCIENCE AND TECHNOLOGY, South Kensington, 
London, S.W.7. The object of the course is to provide a 
general training in the chemical and metallurgical aspects of 
nuclear technology, interpreted in a wide sense. The course is 
intended for graduates in chemical engineering, chemistry and 
metallurgy and is also available to suitably qualified applicants 
from industry. It is full-time and of one year’s duration, 
Starting in October. Fee £64. 


Road Materials and Construction. ROAD RESEARCH LABORATORY, 
Harmondsworth, Middlesex. Lecture courses will deal with 
the fundamental properties of road materials, and with the 
results of research and their application in modern practice. 
Courses will be held as follows :—*‘ Concrete,’’ September 29 
to October 8, Course No. 29C ; October 13 to October 22, 
Course No. 30C : “ Bituminous (Including Tar) Materials,” 
October 26 to November 6, Course No. 29B ; November 9 to 
November 20, Course No. 30B: “ Soil Mechanics,’”” November 
24 to December |, Course No. 29A ; December 8 to December 
15, Course No. 30A. Fee for each course 12 guineas. 


“* Pre-Determined Motion Time Systems—II, Work Factor.” 
INSTITUTE FOR ENGINEERING PRODUCTION, UNIVERSITY OF 
BIRMINGHAM, “ Southfield,’ 16, Norfolk Road, Edgbaston, 
irmingham, 15. Residential executive course, June 22 to 

July 10. Fee 105 guineas. 
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Not a word from us about other people’s products ! 
No need, if it comes to that: once you've tried 
GF Malleable Castings, you'll specify them every 
time. They are clean. They are tough. They are 
accurate. They are machinable. In fact, they are 
pretty good. Please send us your enquiries. 





GF Malleable Iron has a very high yield point 
— 18-22 tons p.s.i.—and a yieldjultimate 
strength ratio of 60% to 65%. 


MALLEABLE CASTINGS 


BRITANNIA IRON & STEEL WORKS LIMITED 
A member of the George Fischer Group (Switzerland) 


BEDFORD Telephone: Bedford 6726! ENGLAND 
bis 6 


ENGINEER 


















TTS ———— _ - ——— 


ESTABLISHED OVER 100 YEARS 


George Wailes 


AND COMPANY LIMITED 


382-8 Euston Road, London, N.W.1. 
Telephone: EUSTON 3176 


en EE EER EERE 


Engineers * Millwrights & Tool Merchants 


We are specialists in 


EXPERIMENTAL WORK 





SPECIAL MACHINES 
DESIGNED AND MADE TO ORDER 


MACHINING FOR THE TRADE 





















WELDED 
FABRICATIONS 


GENERAL MACHINING 


Modern Conveyors 


LIMITED 








AYNHO ROAD, ADDERBURY, 
BANBURY, OXON 


Telephone : ADDERBURY 238/9 












PLEASE 
WRITE FOR 
THIS 
CATALOGUE 


















LEDWARD & BECKETT LTD. 


PARLIAMENT MANSIONS ABBEY ORCHARD ST. 
LONDON S.W.|! 


TELEGRAMS : PREFERMENT, SOWEST-LONDON 






PHONE: ABBEY 5429 
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HIGH DUTY CASTINGS 
for the 


ROVER 3 Litre 
C.« B. SMITH LTD. 


lronfounders WOLVERHAMPTON 




















HIGH = =_ HIGH 
Gem PRESSURE — EFFICIENCY 
is 


in fuel Oil Burner Supply 


ti. 


page ce ERE TAT, 


| ye 
} 
7 y: 


) 





Mirrlees Imo Fuel Oil Service Pumps can Supply is free from pulsation turbulence and 
now be supplied for pressures up to 1000 emulsification—and at this pressure level 
p.s.i., giving improved atomisation over Mirrlees Imo Pumps retain their advantages 
wide burning ranges. of reliable trouble-free operation. 


MIRRLEES (ENGINEERS) LIMITED 


Subsidiary of The Mirrlees Watson Company Ltd. 
EARL HAIG ROAD , HILLINGTON . GLASGOW sW2 
London Office: 38 Grosvenor Gardens, SW1 
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ENGINEERS! FORGED 


STEEL &@ 
STAINLESS 
STEEL 

FLANGES 













TO BRITISH 
& AMERICAN 
STANDARDS 

















STAINLESS STEELSTUBNIPPLES 
AND OTHER PRODUCTS; 







FABRICATED aS te ...andyouBUY BRITISH! 


PIPEWORK 























— DD ep cg 


COPPER yn on © mm @ On: 5 ee on 


74 82 PARADISE ST LONDON, $.£.16 
BERMONDSEY 3156 7 & 


WALSALL MANCHESTER PONT YC 






MALLEABLE TUBE FITTINGS 
TO BRITISH STANDARD 1256 







~ —as British as the Flag 





THE HEART OF RELIABILITY 















Your guarantee of satisfaction 








STANLEY | Always refer to the 


NG DEE ek 


| oe | STANLEY 
“A” EDITION CATALOGUE 


The ‘Stanley’ range comprises all that is best in:— 
Surveying Instruments and Equipment 
Drawing Instruments 
Drawing Office Equipment 
Drafting Machines, Drawing Scales. 
Mathematical Instruments:- 
Planimeters, Integrators, Integraphs, 
Harmonic Analysers, etc. 





Copies of the ‘‘A” Catalogue will be sent on request. 





(Enr. Al.) 
Head Office and Main Works :- NEW ELTHAM, LONDON S5S.E.9. 
Phone: ELTHAM 3836. Grams : “ Turnstile’’ Souphone, London. 
Showrooms : — 79/80 High Holborn, London, W.C.!. (Holborn 2684) 
W. F. STANLEY & co., Limited Branches : — 13, Railway Approach, London Bridge, London, S.E./. (Hop 0871/2) 
52, Bothwell Street, Glasgow, C.2. (Central 71/30) 
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Ae 


POWER FI 


OR INDUSTR® 











Photograph by courtesy of the C.E.G.B. 


@® Availability 





® All methods of firing 
@® Low to supercritical pressures 


@® Natural, forced or controlled circulation 


STEAM GENERATING PLANT BY MMAZO Chapman 





CLARKE, CHAPMAN & COMPANY LIMITED °< Victoria Works + Gateshead, 8 « Co. Durham. 
LONDON: Dunster House Mark Lane, E.C.3. MANCHESTER: 8 King Street, Manchester 2. 


625 
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SHEFFIELD 
COLLEGES 
OF COMMERCE 
AND 
TECHNOLOGY 








TT, aie 


STRUCTURAL | 
STEELWORK | 






Ward’s Structural Steelwork Dept. specialises 
in the production and erection of steelwork for 
every kind of building. Among contracts 
ouminaeae ; a : e recently undertaken is notably one for the new 
ase colleges at Sheffield. The two photographs were 
= taken during course of construction, and are by 
See permission of J. L. Womersley, Esq., Sheffield 
City Architect; Henry Smith, Esq., A.R.LCS., 
General Manager, Sheffield Public Works 
Department ; Messrs. Gollins, Melvin, Ward 
and Partners, Chartered Architects. 


ALBION WORKS ~- SHEFFIELD 





PHIONE 26371) «=€22 lines GRAM FORWAR HEFFIELD 

THOS. Ww. WARD LTD LONDON OFFICE: BRETTENHAM HOUSE 
ANCASTER PLACE - STRAND ' WC2. PHONE TEM 1515 

C.$.24. 
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Designed for testing small low 
powered machines— 

covering a range of speeds up 
to 1500 r.p.m. and 15 b.h.p. 


|. Can be run clockwise or anti-clockwise 

2. Load can be varied whilst machine is 
running. 

3. Hydraulic operation enables very 
accurate readings to be obtained 

4. Can be run at any speed up to 1500 r.p.m. 


W. & F. WILLS LTD. 


(ENGINEERS) 
BRIDGWATER SOMERSET - 


—_—__—_—- 
an 


ENGLAND. 























HOLE es 


ANNEALED IN THE MOST MODERN 
GASEOUS DECARBURISING PLANT 


Excellent Physical Properties 
From: 


PLATT MALLEABLE CASTINGS LTD. 
CLIVE FOUNDRY . LEAMORE - WALSALL 
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THE 


As supplied to all Ministries, Principal Oil Companies & Petrol Pump Manufacturers 
every storage and trans; purpose. Steel Horizontal Tanks, 
Cylindrical ye Pan T » Fuel Oil Tanks, Road Wagon Tanks, 
Rectangular Tanks, Air Receivers, Vats,  iegamins etc. 
When ordering specify M.S.L 


25 et wa lg Welding 


== Write for full perticulers to :— 
= METAL STRUCTURES, LTD. 


== Angel Factory Colony, Angel Rd., Edmonton, N.18 SS 
Phone: Edmonton 6601/2/3 Grams: Metstru, Sowthtet, Londen 





“STORAGE & TRANSPORT © 















: 


HIGH QUALITY ENGINEERING 
& MACHINE TOOL CASTINGS 











HEAT & WEAR RESISTING UPTO 10 TONS 


abs 1 SPHEROIDAL GRAPHITE /RON & STEEL 





MACHINING 
R. GOODWIN & SONS (ENGINEERS) LTD. 


ENGINEER 





ivy HOUSE FOUNDRY, HANLEY, STOKE-ON-TRENT Phone: Stoke-on-Trent 23612 








May 29, 1959 


OPN N/E/4\ 2) suutters 


by the makers of Kinylon and Kinrod Grilles 



















solve the problem 


of wide entrances and a sloping road. The 
bottom rails on these Kinnear Shutters 

are shaped to accommodate the rise of 

the road, to ensure good closure 

and complete weather 

protection. 


Please send for illustrated leaflet 7B 


ARTHUR L. GIBSON & CO. LTD, TWICKENHAM, oo 


Telephone: Popeagrove 2276. Birmingham: tiny 


Glasgow : Halfway 2928. Manchester: Central 1008 Cader $1428 





WITH THE 
chain grate 


STOKER 
EDWIN DANKS & GO. 


OLDBURY near BIRMINGHAM. 


London Birmingham Cardiff 


IS YOUR NUMBER 





OLDBURY 


Glasgow 























Developed in 1942 for versatility in burning the widest 
variety of solid fuels, efficiently, smokelessly, the Oldbury 
Stoker anticipated the Clean Air Act by 16 years. 


It is yOur guarantee of absolutely smokeless combustion— 
RINGELMANN O—vwith full boiler output, no matter what 


fuel hazards may develop in the future. 


Send for Publication No. 1618/2 


(Oldbury) LIMITED 


Telephone: (Stoker Division) Brierley Hill 7731 


Leeds Manchester Newcastle on Tyne 
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CUNLIFFE X% CROOM 


Horizontals 
Do the job Better and Faster 


x AMPLE POWER 


WIDE SPEED & FEED 
RANGE 


* SIMPLIFIED CONTROLS 








ne 


In the well-equipped works of Herbert 
Morris Ltd., Loughborough, this 
CUNLIFFE & CROOM horizontal shows to 
advantage on the milling of wheel shafts. 
These machines, with their massive rigid- 
ity and ample power, are capable of real 

‘“ hogging "’ or carrying out light finishing 
with the utmost precision. 


We will gladly tell you the full story. 


JRMES ARCO ALE & CO LTD 


LEDSAM ST. BIRMINGHAM 16 - Te/: EDGbaston 2276 
A MEMBER OF THE STAVELEY COAL & IRON CO LTD GROUP 


Please write for catalogues. 


Sole Agents: ALFRED HERBERT - COVENTRY -7e/: 89221 
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M.G.K. spells magic in solving 







handling problems—not that 


we need to conjure ideas out of 






ahat. Perhaps your particular 






requirement can be met from 


our existing range of pallets, 






developed to serve the needs 







of many different industries. 






If not, our design staff will 


be pleased to add to its 































reputation for wizardry. 





It’s an easy problem to handle with M.G.K. 

































Registered Trade | Mark 





Regd. Offices 

GAZETTE BUILDINGS CORPORATION ST. B’HAM 4 
Telephone 

CENtral, 2517 + Telegrams: KATELBEE B'HAM 









New Works 

KINGSBURY RD, CURDWORTH, SUTTON COLDFIELD 
Telephone 

CURDWORTH 60/6! 











Each type of Newall bolt— 


NEWALL HITENSILE 
NEWALLOY 
NEWALLASTIC 
NEWALL HI-TEM 











is branded with its own distinctive mark and 
is recognised by engineers as having ‘* unique”’ 


TR qualities. 
144, 
i 






We shall be happy to supply any engineer designer who is interested 
with detaile of the various bolts and studs, which cover the full 
range of modern requirements. 


LOOK FOR THE NEWALL BRAND 


POSSILPARK, GLASGOW, N.2. 





May 29, 1959 THI ENGINEER 67 





WATER 


BOBY 


TREATMENT 








Established 
1875 


SS 


WERE 


One of the two *Boby’ deaerators 
and feed tanks installed at the 


* 
Deaeration. A ‘Boby’ Deaerator has been installed, or is being installed, as Central Electricity Generating Board's 
i ROGERSTONE Power Station, 








part of the feed heating system of each of Messrs. C. A. Parsons & Co’s turbo-generating sets South Wales. Capacity 520,000 p.p.h. 
in the following modern power stations :-— Deaerated water. 
Central Electricity Generating | Power Stations ‘Boby’ } 
“ - A All these ‘Boby’ Deaerators are fitted 
Board’s Power Stations in England Abroad with the special ‘Boby’ weight loaded 
and Wales 1 deaerating nozzles, deaerating trays, 
2 60 MW sets at Rogerstone : 3 — 60 MW sets at Lake Macquarie, Australia | flash suppressor device and all necessar’ 
2 — 60 MW sets at Little Barford ; 2 -- 66 MW sets at Boundary Dam, Canada steam pressure and water level controls 
4—120 MW sets at Drakelow ‘B’ i ? 66 MW sets at Selkirk. Canada roensure acontinuous supply of deaerated 
6— 100 MW sets at Aberthaw l 15 MW set at Hunts Bay, Jamaica water to the boiler feed pumps under 
1 —550 MW set at Thorpe Marsh \ 2 25 MW sets at Monterey, Mexico all load conditions. The guaranteed 
S.S.E.B. Power Stations in Scotland ee boasts is, in most cases, 
2 — 60 MW sets at Dalmarnock : panes ince’ 


* « 
William Boby & Co. Ltd. RICKMANSWORTH, HERTFORDSHIRE, ENGLAND. Tel: Rickmansworth 4251* 
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INDICATING 


One, two or more reliable and accurate Cirscale 


RPO 


indicators may be operated from one transmitter. 

They are available in a wide range of sizes up to 

16” or even 30° dial (Mammoth model). Scale length 
is twice dial diameter giving clear visibility with 
economy of space. Series P illustrated is suitable 

for panel mounting. Other models include weatherproof 
and hermetically sealed patterns for adverse 

climatic conditions 


“CIRSCALE” 


ELECTRIC TACHOMETERS 


CONTACT MAKING 
These compact. robust and well-damped Moving Coil Relays give complete protection against 
Graphic Recorders have a 3° wide continuous 
roll chart. A variety of chart drives and speeds 
is available to suit requirements. May be used 
in paraliel with indicators or alone. Models for 


panel or wall-mounting 


over and/or under speed. Settings are adjustable 
with ease and accuracy. Contacts are adequate for 
all normal trip circuits. Operated by same 
transmitter as Indicator or Recorder 


THE RECORD ELECTRICAL CO. LTD. 
“ CIRSCALE WORKS."’ BROADHEATH, ALTRINCHAM, CHESHIRE 


Offices at: Belfast, Birmingham, Dublin, Glasgow, Leeds, London 





PUSH BUTTON 


PARSONS AUTOMATIC HOPPER WEIGHING 


IN THE NEW PLAN 
SOME OF THE TRA 


ENGINEERING - 
CONCRETE - 
CHEMICAL 


FOOD 
REFRACTO 
DING STUFFS 


+ AT MESSRS. MIRVALE CH 
DES IN WHICH PARSO 


EQUIPMENT 1S INSTALLED :-— 


OUNDRIES ° 
4 ‘CON 


RIES ~ 


HOPPER WEIGHING 


EMICAL CO. LTD. 
NS WEIGHING 


QUARRIES * MINING 


FECTIONERY * SOAP 
GLAss - GRAI 


Cc. 
FERTILIZERS - nancies ET 


cate 


PARSONS AUTOMATIC HOPPER WEIGHING 


IN THE NEW FOUNDRY AT MESSRS. BILSTON FOUNDRIES LTD. 


S. PARSONS & CO LTD - St. ceorces ironworks - rounc streET- BRADFORD 8 


+ 
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f 
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C&N eco 
CEN we 
Christy ... 
Christy and 
something ... 
Christy and 
Norris 


that's it ... 








CHRHRisYTyY & NORRIS, 
xX." r> 





DISINTEGRATORS, PULVERIZERS & LABORATORY 
MILLS including a range of mills in PHOSPHOR 
BRONZE OR STAINLESS STEEL SIFTING & MIX- 


ING MACHINES ETC. 
Complete grinding and sifting plants, designed 
and installed. 

Chelmsford - Essex * Telephone: 3414-7 
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Goods to European Markets in 
through wagons every day 











HARWICH - ZEEBRUGGE 
DOVER - DUNKERQUE 


Packing and handling absolute minimum 


Full particulars from:—Continental Superintendent, Victoria 
Station, London, S.W.1 for Dover route and Continental Traffic 
& Shipping Manager, Harwich House, 129 Bishopsgate, London 
E.C.2 for Harwich route. 


BRITISH RAILWAYS 

















FLEAS SEAT 


valves 


PAT. NP FEIB6O 





Suitable for Water, 

Oil, Paraffin, Air, etc., 
up to 150 P.S.1. 

Weight approx. 4 that of 
usual type of valve. 


Standard ‘* FLEXISEAT ”’ 
Valves are supplied for 
test pressures up to 300 P.S.1. 3in., 4in. and 6in. sizes available from stock. 


** Specials ’’ up to 60in. bore can be made to 
customers’ requirements in terms of pressure, 
temperature and material specification, etc. 





Illustrated literature on request from the manufacturers. 


WISEMAN & SWAIN VALVE CO. LID., 
66 CASTLEFORD ROAD, BIRMINGHAMII. 
Telephone : VICtoria 4553. 
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Switches and Crossings mainly fabricated in 


For hardest work Edgar Allen’s <i> Manganese 
- Steel in B.R. FB 109 Ib. per yard rail. 
and longest life. 


North Kent East Junction. 


EDGAR ALLEN’S 


MANGANESE STEEL 





EITHER ROLLED 


Switches in rolled rail Crossings cast in 


Edgar Allen’s <i> Manganese Steel 


in B.S. FB 109 Ib. per yard rail. 


Both layouts in electrified areas of 
Southern Region, British Railways. 
Photographs by kind permission of the 


British Transport Commission. 








~ 


eee | Edgor Allen ¢ Co. Limited 


Please post data on Trackwork to 


Name 


IMPERIAL STEEL WORKS - SHEFFIELD - 9 








Position 
Firm 


Address 
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SIEBE, GORMAN introduce 





The finest mask for the job 
SUITABLE FOR PARTICLES DOWN TO -5 MICRONS 







Weighs only 54 oz. 


Designed for unrestricted vision 






Can be worn in comfort for long periods 






Choice of two standard sizes ensures close fit on any face 






Replacements and spares at low cost 





British made 






Note these important approvals: H.M. Inspector of Factories * National Coal Board 
Ministry of Power 






Try it for safety—Let us prove the superiority and efficiency of this new mask in your own 
industry. We should be happy to arrange a demonstration for you. Please write or phone for 
further details or a call from our representative. 














SIEBE, GORMAN 


ABLISHED 8i9 





Simplicity and RELIABILITY one 


built into Mather & Platt 


STEEL ROLLING SHUTTERS 






Electrical or manual operation. 
For vehicle sheds, stores, garages 
and similar buildings. 
Can be built to operate as an 


automatic fire cut-off. 


Part of an installation of Steel Rolling Shutters covering 
entrances to the garages and loading bays at the 
Oldham factory of Slumberland Ltd. 


' 
PPD PTE PARK WORKS 
Mather &1 latt ) MANCHESTER 10 


Telephone: COLlyhurst 2321. Telegrams: Sprinkler, Manchester. 
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Woodworking machines 
All Over the World 


We supply all machinery and complete equip- 
ment for sawmills, plywood and veneer plants, 
furniture factories, carpenter's shops and several 
other kinds of special woodworking machines. 
Czechoslovak products are exported all over the 
world owing to their high standard and first class 
workmanship. 

In 1958 we put into —— et factories 
in Iran, Viet-Nam and Syria, this year we shall 
supply complete equipment for plywood factories 
in Egypt and Rumania. 


TECHNOEXPORT 


Praha 2, Vaclavské nam. 56, CZECHOSLOVAKIA 
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Here's a typical example of how the mechanical strength 
of Beetle D.M.C. (Dough Moulding Compound) helps to 
solve industrial problems. 

These ear defenders are used to protect the hearing of 
workers in proximity to jet engines and in noisy factories. 
During the development work by the makers, Dennis 
Ferranti Meters Ltd., twelve sets moulded from conven- 
tional materials were delivered to Bomber Command for 
testing. The report of The Central Medical Establishment, 
Acoustics Laboratory, was that the ear defenders gave ex- 
cellent protection, but that the mouldings then used were 


considered too fragile. 


This i/lustration shows the main moulding from Beetl 
D.M.C. anda retaining piece made from Scarab material. 
The Lareuards are used in engine testing, rivetting, blast- 
ing, rolling mills, weaving sheds, paper mills and on 


aerodrome 3. 


BEETLE 


MOULDING 


B.1. P. CHEMICALS LTD., Oldbury, Birmingham. Telephone: Broadwell 2061. 





D.M.C. mouldings were substituted and have been found 
virtually indestructible. 

D.M.C. is the ideal material whenever high mechanical 
and/or electrical strength is required. The material can be 
moulded in conventional compression presses on short cure 
times and at low pressure. We shall be glad to send full 


technical details. 





POWDERS 


London Office: |, Argyll St., W.1. Telephone: GERrard 7971. 


May 29, 1959 
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The World 
uses Araldite 











Belgium 
Accumulator case for aircraft, made from 
‘Araldite’ Casting Resin B. 
Manufacturer: Ateliers Mecaniques de 
Precision S.A., Brussels. 





C ne A 


"Araldite” Is a registered trade name 


Araldite Casting Resins 
Araldite Coating Resins 
CIBA (A.R.L.) LIMITED Araldite Laminating Resins 


Duxford, Cambridge. Telephone: Sawston 2121 Araldite Adhesives 

















180% C} |e triple life 
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lor years now Shell Alvania greases have been a 
byword for stability in roller bearings. What 1s the 
secret? Lithium 12 hydroxy stearate, one of Shell’s 
prized patents. 

But stability is not enough. As new industrial 
techniques have been developed and new machines 
evolved, new problems have emerged with them and 
old problems have been intensified. Shell research 
teams at Thornton have made it their business to 
find the answers. 

First problem was the /ength of life of the grease 
charge at the higher running temperatures of some 
modern machines. Could this life be lengthened? Shell 
scientists, through new Shell Alvania, have given an 
emphatic answer — at 130 C., the danger mark where 
most greases fail quickly through dynamic oxidation, 
Shell Alvania will live three times as long. 

The second associated problem was oxidation pro- 
moted by yellow metal cages. Could this be reduced? 


The Research Story 


NGINI 





| ) 


TRIUMPHS OF SHELL RESEARCH 


for Shell Alvania 


[he answer, in Shell Alvania, is the virtual suppression 


of the effects of yellow metal. 


Problem three was corrosion caused by moisture 
Could this be prevented? The answer was given in the 
Thornton Wet Bearing Rig Test*, where new Shell 
Alvania won an anti-corrosion rating of 10 out of 10 

New Shell Alvania greases were put on the market 
in March, 1957, and already, as proof of their success, 
tens of thousands of new electric motors leave British 
makers’ works each week with Shell Alvania greases 
in their bearings. 

What is the moral of the Shell Alvania story? That 
Shell research is supremely applicational. The centre 
at Thornton ts always ready to work with even the 
most specialised sectors of industry to produce the 
right grease for the job. If you and your organisation 
have any major lubrication problems, it will pay you 
to get in touch with your local distributor of Shell 
Industrial Lubricants. 


‘In the Thornton Wet Bearing Rig Test water was fed through a 
20 mm. bore bearing with a special demountable plastic cage (to 
simplify inspection) charged with the grease under examination to 
a weighed quantity rotating at 3,000 r.p.m. The rate of supply of 
water was one gallon per minute, the water running to waste. Afte1 
S hours’ operation the bearing was removed and stored horizontally 
half immersed in water for three days. Anti-corrosion merit ratings 


were given at the end of the test. High-quality greases without 


special protectives showed an average rating of 3 out of 10, while 


new Shell 





Alvania rated 10 out of 10. 


ALVANIA GREASES 


another proof of Shell leadership in lubrication 











; 
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FOR THE 

PRODUCTION 

AND FABRICATION 

OF STAINLESS STEEL ‘qipg 
PLANT AND 

EQUIPMENT 

Consult a 


\ page re 










e 3—Stainless Steel Shift Tanks, 17’ 6” diameter x 30’ 0” high for FOR STAINLESS WORK, 
rf of alley Nitric Acid, installed at Stanford-le-Hope. Design and site from gauge to 
construction by Rileys of Batley. 100°, x-ray of circumferential plate thickness, 
welded seams, spot x-ray of vertical seams to Insurance produced in 
the Shops, or 


Survey requirements. This Contract was completed recently, 
and the illustration is reproduced by courtesy of Fisons Limited, 
Harvest House, Felixstowe, Suffolk. 


A. J. RILEY & SON LTD VICTORIA WORKS, BATLEY, YORKSHIRE. 


Telephone: 657 (3 lines). Telegrams: Boilers, Batley 
TELEPHONE: MUSEUM 1064 


for complete 
site construction. 


LONDON OFFICE: KIRKMAN HOUSE, S4A TOTTENHAM COURT ROAD, W.!. 


r The most efficient couplings obtainable 








Kesttient 
COUPLINGS 


The outstanding resilience of Bibby Couplings damp- 


For nearly forty years Bibby Resilient Couplings 
ens shocks and vibrations, ensures smooth running 


have enjoyed an unexcelled reputation for efficiency 


and reliability and numerous Couplings supplied of plant, eliminates breakdowns. Standard Couplings 


over thirty years ago are still giving trouble-free up to 7" bore can be supplied from stock. 


service. We invite you to write for our illustrated brochure. 


THE WELLMAN BIBBY COMPANY LIMITED 


PARNELL HOUSE, WILTON ROAD, LONDON, S.W.1 
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This heavy duty vicing ram is 





another example of the wide range 
of special purpose hydraulic equip- 
ment which L. E.H. manufacture 
to customers’ requirements. 


If your problems include presses, pumps, valves, rams or other 
hydraulic equipment the experience and resources of L. E. H. 





will gladly be placed at your disposal. 


DESIGNERS AND 
MANUFACTURERS OF 


HYDRAULIC 
EQUIPMENT 





ENGINEERING & HYDRAULIC CO. LTD. 
LEens 6° Pudsey 2859 


| 4E LEEDS 


ODLEY .° Telephone : 
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@ CORONA 
GENERAL PURPOSE 


UPRIGHT DRILLING MACHINES 


THREE SIZES 
21” —25"—28" Swing 
13°—14"—2” Drill Capacity 


Box Column and Round Column 
Models in each size 


Nine Spindle Speeds 
Variable Automatic Feed 


Box Column Models supplied in 





Gang Drill Form 


FREDK. POLLARD & CO. LTD., 


Telephone Telegrams 
Leicester CORONA WORKS, LEICESTER ‘Corona’ 
67534 (5 lines) Leicester 


ENGLAND 


LONDON OFFICE: Coastal Chambers, 15 Elizabeth St., Buckingham Palace Road. $.W.1 





BS'S309 
EASILY MACHINEABLE 


also 


SOFT GREY IRON CASTINGS 
for all trades 


raaPiuiiere tol is 


quality 


castings 





Our metal is meited under strict metaliurgi- 
cal control in modern Rotary Furnaces and 
is annealed in up-to-date pulverised coal 
furnaces ensuring perfect dependability. 


STAFFORD STREET - 
SOUTHERN REPRESENTATIVE : 
G. P. SANDERSON, LTD. 
SANDERSON HOUSE, NORFOLK SQ. 
BRIGHTON I. 
PHONE: HOVE 71329. 


WALSALL: TEL: 3509 


LANCS, YORKS, CHESHIRE, 
SHROPSHIRE REPRESENTATIVE: 
MALCOLM P. ROWE, 

PRUDENTIAL SUILDINGS, ST. PETERS. 
GATE, STOCKPORT, CHESHIRE. 
PHONE: STOCKPORT 5512. 





























FLANGES AND 
= Wa FABRICATIONS 


To cope with the demand and keep 
abreast of the ever-changing require- 
ments of the present mechanical era 

Our premises are specially laid out for 

the manufacture of pipe Tenaes 

Please write for price list. 


R.N. DODDS & SONS LTD. 


Hadrian tron Works, Station Rd., Walker. 
Newcastle upon Tyne 6. 

Tel: Newcastle upon Tyne 64127 

Grams ‘ Flanges ‘ Newcastie upon Tyne 














HAMMERED OR 


HYDRAULIC. PRESSED 


[ST ATTN 
IN STEEL 
BLACK OR MACHINED 
TO 24 TONS 
* | 
THE INCE FORGE CO. LTD. | 
WIGAN PARKS FORGE LTD. 


PROPRIETORS 




















AUTOMETRIC 


pumps 


many 
purposes 


| 


write for catalogue 


AUTOMETRIC PUMPS LTD 


LOWER WATERSIDE 
MAIDSTONE - KENT 








THE ENGINEER May 29, 1959 


, 
19; shapins 


rROWTHORN &! 


CROWTHORN ENGINEERING COMPANY LIMITED 
Makers of High Cla 


Machine Tools for over half a centur) 
STOCKPORT ENGLAND 


REDDISH 
f Grams; CROWTOOL, REDDISH 


STOCKPORI] 





CL 98 














PHONE MAIDSTONE 472% 





SHEET METAL WORK & ENGINEERING 
FOR “EVERY INDUSTRY 


For many years we have enjoyed a reputation for work of the highest quality 
and precision finish. Our spacious workshops house some of the most up-to- 
date metal working machinery and our resources are available to those who 
require prototypes or pilot runs as well as those whose demand is for 
quantity production. 


*ELECTRONICS 


Main control cabinets, instrument 
panels and boxes, receiver chassis, 
etc. 





*AUTOMOBILE 


Body panels, wings, cabs, silencers, 
petro! tanks, etc., etc. 


*AIRCRAFT 


Fuel tanks, elevators, tail planes, 
pressings, fabrications in all metals. 











Our Sheet Metal Working Plant includes : 


Presses up to 200 tons, Guillotines, Wiring Machines, Press Brakes, 
Benders, Riveting and all types of Welding and General Engineering Plant. 


E. G. Brown 
& Go., Ltd. 


WEST ROAD, TOTTENHAM, 
LONDON, N.17 


Telephone : TOTtenham 2257-8-9 

















May 29, 1959 


THE ENGINEER $1 





a LIKE THE 
PROTECTIVE 





SHELL OF THE LOBSTER 
montgomerie’s 


EMESKOTE 
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A range of protective air drying 
coatings of outstanding adhesion, 
hardness, flexibility, and water, 
steam, solvent and chemical resistance. 


Emeskote Coatings are based on the new Epikote Resin supplied by the Shell Chemical 
Co. Ltd., giving it these outstanding qualities and is the answer to the difficult painting 
problem which has often to be faced by the engineer. Emeskote has proved itself under 
all types of practical conditions in many large factories, etc. 
Emeskote is supplied in the following grades:— 

Emeskote Air Drying Enamel (One Pack). 

Emeskote Polyamide Cured Enamel (Two Pack). 

Emeskote Clear Lacquer (Two Pack). 

Emeskote Bituminous Composition (Two Pack). 


% For all types of structures subjected to heavy condensation, attack by 
chemicals, solvents, etc. Reduces efflorescence to minimal proportions. 
% For all types of plant subjected to corrosive conditions, Coal Washing 
Plant, Coke Oven By-Products Plant, Chemical Plant of all descriptions. 
% Lining of all types of storage and bulk-carrying tanks used for storing and 
PROTECTION carrying chemicals, etc. 
OECORATION * ~ . 
“Nf \\" % Wood block floors, bar tops, shop counters, laboratory benches, ships 
furniture, boat hulls, winders and skips used in Textile Industry. 
Provides a non-slip surface and protection from impregnation by water 
or chemical attack. 
%& There is a grade of Emeskote to satisfy the most difficult painting problem. 


“yt” 


omy, 


For further information and prices of 


montgomerie, SCOBO :« companvito. 


Deeside, Saltney, 52-72 Rogart Street, 136/154 Stranmillis Road, 
Near Chester. Glasgow, S.E. Belfast 2 
Tel. Chester 23128 Tel. Bridgeton 1005 /6/7 Tel. Belfast 667978 


(3 lines) 














Hot Gas Piping for Blast Furnaces 





THE 





to 


your 


ENGINEER 





specification 





MINING 
MACHINERY 
OVUNTON 
All-Welded Storage Vessel 
P.O. BOX 4 -: ~~ TIPTON STAFFS 


W. G. ALLEN & SONS (Tipton) LTD. 


TEL: TiPton 1266 
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Fabrications 


We manufacture a wide range 
of special apparatus to the 
specification of experts in 
every field of engineering 
which calls for Fabricated 
Steel Platework of electrically- 
welded or _ rivetted con- 


struction. 


Our modern extensive shops 
can handle single pieces up to 
10-tons; Cylindrical Plate- 
work up to &” thick and flat 


jobs of any thickness can be 


supplied. We can undertake 
completely machined and 
fitted work when required, 
and an up-to-date heat treat- 
ment department under 
laboratory supervision is 
provided. 


Typical examples of Allen’s 

Fabrication Service: 

Low Pressure Welded Piping for Exhaust. Steam 
Gases, Water, et Pipes and Ducts for Super Power 


Station Boiler Plant; Hoppers; Casings; Tanks ; 


Flat Platework; Manipulated Platework of all kinds; 


Bed Pictes and Frames or Machines. etc. 
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SPECIFY “ REAVELL” 

FOR EFFICIENCY AND RELIABILITY 
RECIPROCATING COMPRESSORS 
ROTARY COMPRESSORS 
TURBO COMPRESSORS 


PRESSURES FROM 


I to 10,000 


| 
| 
| 
LBS. PER SQ. INCH 
| 
| 














ror AIR, HYDROGEN, 
OXYGEN, NITROGEN, 
ann OTHER GASES. 


“eae a Bee ST oe 





REAVELL & COMPANY LIMITED 


IPSWICH, ENGLAND | 


Telegrams: ‘“‘ REAVELL” Ipswich Telephone: Ipswich 56124 (3 lines). 

















NETTLE D—first choice for all applications where service 
conditions are severe. Nettle D has all the desirable pro- 
perties looked for in a super duty quality and is designed 
to give maximum service in furnace positions involving 


high sustained temperatures, 


f 


Potts VLU HEE TAA 


severe slag attack, and abrasion. 














@ 43% Alumina. 

* Low in fluxing impurities. 
@ High Refractoriness. 

@ High under load strength. 
Low Porosity. 

@ High Bulk Density. 

@ Low After Contraction. 

@ High slagging resistance. 
@ High mechanical strength. 


The use of Nettle D in vital furnace 
positions means longer furnace life, 
fewer shutdowns and consequent 


greater output. 


Technical Data Sheet gladly sent on 
request. 


JOHN G. STEIN & CO. LTD. Bonnybridge, Scotland 


TEL.: BANKNOCK 255 (4 lines) 
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Capacity Available for 
Welded Fabrications and 
General Engineering Products 











Fabricated Baseplate— 
Weight 7} tons 





oe ee 
wr" < 


| TANKS 


CLAYTON STEAM 
GENERATORS 


| BOGIES 
| 








io, 


BASE PLATES 
PROFILE BURNING 


SPENCER HOPWOOD 
VERTICAL BOILERS 








Works equipped with 
Automatic Welding - X-Ray Facilities 
Hydraulic Presses up to 300 tons 


Enquiries welcomed for fabrications and pressure vessels up to a maximum 
weight of 100 tons and for all types of machining including horizontal and 
vertical boring, planing etc. 


e Competitive Prices and Reliable Deliveries 


(SAT A RAS, hE A TIT = eee 


ROBERT STEPHENSON & HAWTHORNS LIMITED 


LOCOMOTIVE AND GENERAL ENGINEERS 


FORTH BANKS - 


NEWCASTLE UPON TYNE 


May 29, 1959 
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GEARS & GEAR 
CUTTING, PROFILE 
GROUND GEARS, 
COMPLETE 
REDUCTION UNITS. 

















W. H. BIRD & SONS LTD 
ST. PHILIPS, BRISTOL 2 


Phone: Bristol 77033 - Grams: Oiseau Bristol. 





Better than New 
with a.... 









BRITISH WIRE THREAD INSERT 
PRECISION MADE in CARBON STEEL 
for ALUMINIUM and MAGNESIUM. 
We also make Stainless and Bronze for 
other applications. 
CROSS MANUFACTURING CO. (1938) LTD. 
Tel: Combe Down 2355-8 GATH, SOMERSET Grams: Circle, Both 
Specialists in JET ENGINE LABYRINTHS, CIRCLIPS, SPRING 
WASHERS, SPRINGS, etc. 

















R.A.C. GROUP LTD. 


We specialise in REINFORCED CONCRETE 
& STRUCTURAL STEEL CONSTRUCTION 


Thames Works, Northfleet, Kent. 
London Office: 3 Red Place, Green St , Park Lane, London. W.] 


RA 


RA 





A wide range of pipe couplings 


Simplifix provide a full range of fittings, including straight and stud 
couplings, elbows, tees, banjos, crosses, cocks, etc. for use on almost 
any kind of tubing, including those with very thin walls, Fittings can 
also be supplied for use with plastic-covered copper tubes. The high 


standard of dimensional accuracy of the Simplifix range ensures that 





all fittings are interchangeable. 


Please write for illustrated catalogue 


Simplifix Couplings Ltd., Hargrave Road, Maidenhead, Berks 

















A Simplifix coupled pipe 
system can be made quickly 
and securely. An anti-fric- 





tion washer prevents the 
pipe from twisting when 
tightening the locking nut. 





Regd. Trade Mark 


Tel : Maidenhead 5100 


(10 lines) 
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BOLT 


SOLID 
STEEL 





Durable — Hardwearing — Damp-resisting 

Withstands concentrated traffic 

D & O P Maintained by Washing — Laid in Sand and 

Cement to any Wood Block Pattern. 
FE O BY G E D Size 6"x2’x 3” No D.P.C. required. 

| Plain and Multi-Coloured—Pleasing Shades. 

all sizes from 


40 3’ whit. S& GUARANTEED 5 YEARS 


a nh PAS tat OE im 


BY Presse fo Hy 


te 


4 








Ideal for: Technical Colleges, Schools, Churches, Offices, 


TESTED FOR SAFE WORKING Factories, Canteens, etc. 


LOAD IF REQUIRED _ 

x ALSO 

Terrazzo, Tiles, Linoleums, Plastic Tiles, 
Cork, Composition, etc. 


Write for Literature and Samples:— 


ARMSTRONG YG A2S. AME) «tHe TERRADURA FLOORING CO. LTD. 


SON LTD. PROVIDENCE WORKS, NORTON STREET, MILES PLATTING, MANCHESTER, 10. 
WILLENHALL STAFFS. Established 50 Years. Tel: Collyhurst 1059-4533. 














samuel Birkett Ltd 
ANNOUNGE THE NEW 


Pressure Reducing Valves 


Patient design research and exhaustive tests lie behind the 
introduction of this new range of reducing valves. The success of 
Birkett safety and relief valves is already well known; this 

new product, designed to give first-class service—at low initial cost— 
is well worth knowing about NOW. Please write for details today. 


for air, water, 
steam or other ellen: er 
gases /liquids. @ Small downstream pressure variation, irrespective of flow 


demand, up to the maximum rated capacity. 
@ A tight closure when there is no demand. 


@ Negligible variation of the downstream pressure due to variations 
in the upstream pressure. 


@ Self-cleaning spherical valve. 
Fully silustrated descriptive leaflet and complete details on request to 


Renewable seating (in gunmetal or stainless steel). 
QUEEN STREET, HECKMONDWIKE, YORKS. yD iuqae © *™ ng (i 
Telephone: Heckhmondanke 1241 (3 lines) Telegrams: Brass Heckmondwike. e An integral strainer is fitted. 
Established 1864. Non-Ferrous Founders and BIRKETT @ Easy maintenance. 
Engineers. Specialists in Spring Relief and Safety Valves aaa ee 
4 and Alllied Fittings. LIMITED @ All-metal construction 


Londen Agents: W. F. J. Burgess Ltd., 101, Finsbury Pavement, @ Materials and craftsmanship guaranteed. 
Leadon, £.C.2. "Phone: MONarch 7249 and 7240. 
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URS for the Asking 









LEARN HOW TO— 
SPECIFY 
TEST 


USE 


SHERARDIZING 





ZINC ALLOY RUST PROOFING Co. Ltd. 


SHAKESPEARE STREET WOLVERHAMPTON And at LONDON and ROCHDALE 
Telephone: Wolverhampton 20647/8/9 


ena" A TANESCO PRODUCTS [™ 


- STROOD: ROCHESTER: KENT-ENGLAND- 


| This winters 
BUNKER 
LADDER 
All those out-of-reach jobs come 


TRIMMING 
safely and easily to hand when a 


Gibson Tower is used. Trailer or 
vehicle-mounted, of simple but 
sturdy aluminium telescopic 
construction —the Gibson Tower 
provides a mobile method of 
working at heights for cleaning, 
Maintenance and pointing etc., 
with safety assured. 






















































Detailed information on the range 
of Gibson Towers is contained in 
a leaflet which will be sent on 
request. 


JOHN GIBSON & SON LTD 


Jameson Place - Leith - Edinburgh 6 








Percussion Lancing... 


3% Keeps men out of the Bunkers 


%* Clears stoppages faster 
* Costs Less 


Distributors: 
BERESFORD ATKINSON LTD. 


¢ 5 BR % oO Bard Hough House, Manchester 10. Y kL 0 TELEPHONE 
ae 
MUNICIPAL SUPPLIES LTD. Hla 1 ¢ contre tall al Vous WAKE / str 


00D: 78310 
2 Robert Street, Adelphi, London. 





































HEAVY STEEL PRESSINGS 
POUNDRY LADLES 
FABRICATED STEEL WORK 
WELDED CENTRAL 
HEATING BOILERS 


CHARLES McNEIL LIMITED 


KINNING PARK HYDRAULIC FORGE 
570 SCOTLAND STREET, GLASGOY, S.1 
Grams: “McNeil, Glasgow” Phone: South 1131 











COMPLETE PLANT 
for 
Waste Recovery 
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This man 


knows... | 





Experience counts in “* 


... that for 


GREAT STRENGTH 
MAXIMUM FLEXIBILITY 
MINIMUM STRETCH 


IT PAYS TO SAY. 
TURNERS 








and 
= 
Effluent Treatment The Mark of Better Belting (4 TURNER BROTHERS ASBESTOS CO LTD ROCHDALE 
(& A MEMBER OF THE TURNER & NEWALL ORGANISATION 
_—— dmTAi3! 
= = 


= NORRIS BROS. LTD. 


53 VICTORIA STREET, S.W.! 
Tel: Abbey 6132 












TRADE \ Sinedle MARK 
PAN GRINDING MILLS 


REVOLVING OR STATIONARY PANS 
PERFORATED OR SOLID BOTTOMS 
OVER OR UNDER DRIVEN 


Smedley Brothers. I'4 
Belper. Derbyshire. 








Telephone : Belper 2 
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FF RENSHAW FOUNDRY 


LIMITED 
STAINES, MIDDLESEX 


TELEPHONE STA 
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Tufnol pays the piper... 


Up at Lawers in Perthshire, and other places where pipelines of the North of 
Scotland Hydro-Electric scheme run, engineers have exploited the advantages of 
Tufnol for bearing pads to support the pipelines. Many of the pads have already 
given several years of satisfactory service for, due to its inherent physical properties, 
Tufnol is the ideal bearing material for pipelines. 

Firstly, Tufnol is a high grade electrical insulator and therefore helps to prevent 
corrosion inside the pipes caused by electrolytic action. 

Secondly, its mechanical strength enables Tufnol to bear the full weight of the 
pipes, even though some of them are more than 7 feet in diameter. 

Thirdly, since Tufnol is sympathetic in contact with other materials, wear at the 
points of support is reduced to a minimum when the pipes expand or contract. 


Further, because of Tufnol’s hardwearing qualities the pads themselves are little 


affected by this movement of the pipes. 


TUFNOL 


REGISTERED TRADE MARK 


TUFNOL LTDey PERRY BARR, 


B 
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| 

i Reyrolle 

‘ welding-sets 

can be fixed NG 
on production lines \\au . 
or mobilised for 





outdoor 
A 400-ampere single-operator 


constructional welding-generator coupled to a 


Perkins diesel-engine 


work 





A. REYROLLE & COMPANY LIMITED - HEBBURN -: CO. DURHAM " ENGLAND 
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TELEPHONE 3653) 


Is it time 
you called in ‘Doc’? 


Are you suffering from headaches caused by not 
knowing what you want, not getting what you want, not 
liking what you get nor getting it when you want it? If so, 

it’s high time you called in ‘Doc’. 
‘Doc’ is the personification of all the scientific 
and technological ‘know-how’ in the John Bull organisation. 
Rubber : he knows rubber. Rubber in any shape or form, 
for any purpose under any conditions. 
Call him in. Hand your problems to him. Feel a new man. 


* JOHN BULL 


N 
Nubber 


Solves your problems 





@ JOHN BULL RUBBER CO. LTD. (INDUSTRIAL SALES DIVISION) LEICESTER 

















THE 
““RIGBY’S PATENT ’”’ 


EAM HAMMER 


Y SUITABLE 
RATING WITH 
AIR 











A phase of Railway Workshop activity 
abroad—showing ‘‘ RIGBY’S PATENT” 
Hammer in operation. 
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Angle Bay to Llandarcy 


60 





mwWwes 


of SOUTH DURHAM 
STEEL PIPES 
















Photograph shows the 
Liandarcy Refinery with 
pipes, which will be buried at 
a minimum of 2' 6" under 
grovnd, lying alongside the 
trench in readiness for 


welding. _ a gg 
ges P 4 —— Pa 





















From The British Petroleum Company's new deep-water 
tanker terminal at Angle Bay on the south shore of Milford 
Haven, an 18-inch diameter pipe line will carry crude oil at 
a maximum pressure of 850 Ibs. per square inch to the 
Company's vast refinery at Llandarcy, sixty miles away. 


For this contract, South Durham have been privileged to 

supply the steel pipes throughout the entire length of the 
South D ul rh am line plus an additional five miles of 26-inch diameter pipe 
for supplementary services. 


Another example of the way in which South Durham high- 
quality line pipe is serving the petroleum industry in every 
quarter of the globe. 


SOUTH DURWAM STEEL AND IRON COMPANY LIMITED 


Central Sales Office: CARGO FLEET IRON WORKS, Middlesbrough, Yorks 
Telephone: Middlesbrough 2631 (14 lines) 


Incidentally, South Durham have also supplied over 
5,000 tons of their Rendhex"’ Steel Hexagon 
Feundation Columns in special lengths for the deep- 
water foundations to the tanker jetty at Angle Bay 
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ELCOMETER 


THE 


; 3 
J 


TAG 


Metallic coatings 
on non-metallic bases. 


COMPARES 
Hardness of steel. 
Grades of alloys. 
Grades of steel. 


LOCATES 
Surface cracks in metals 
and many other measuring 
and detection uses 
throughout industry. 


TECTOR 


MEASURES 


Metallic coatings on 


metallic bases. 
Non-metallic coatings 
on metallic bases. 


SENSITIVITY UP TO 0.0005’ 


for full scale readings on some materials. 


For further information, send coupon for free booklet. 


to seek advice from our technical experts. 


—_— ——— CAA I i | | TT 


To East Lancashire Chemical Co. Ltd., Fairfield 1 
Manchester. 


Please send me copies of booklets “* The Elcotector” and 
* The Elcometer” Thickness Gauge. 


ADDRESS 


| 
| 
| 
| 


COUNTY 





You are also invited 


IF YOU HAVE a 
measuring or detecting 
problem that you think 
the ELCOTECTOR 
may answer, experi- 
ments will willingly be 
carried out by the man- 


ufacturers at all times. 


— eee ae ene 
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40 cwt. hammer, Metropolitan- Vickers 
Electrical Co. Ltd. 


cut costs with... 





Massey “Rigby” type steam or compressed air hammers are 
designed to give maximum space around the anvil block for 
the production of intricate and awkwardly shaped forgings. 
Massive and powerful, with long stroke and large diameter 
cylinder, these hammers are easily and accurately controlled and 
expansion valve gear secures the maximum economy in running 


costs. Available in a range of sizes from 5 cwt. to 60 cwt. 


Massey designs include : 
Steam and Compressed Air Hammers, Pneumatic Power Hammers, 
Friction Drop Hammers, Double-acting Steam and Compressed Air 


Drop Hammers, Forging Presses, Trimming Presses, Tyre Fixing Rolls. 


B«S.MAASSEY rm OPENSHAW 
MANCHESTER 


ENGLAND 


MAKERS OF THE WORLD’S GREATEST 
RANGE OF FORGING PLANT 
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WHY 
WHEN 


WHERE _ 


-eeto use THE COVENTRY MARK 5 chains 





In dusty, corrosive atmospheres; in contact with dirty or 
contaminated liquids; in isolated situations where the operation 
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is intermittent; for all-weather out-of-door drives—under these 
conditions, the all-steel construction and non-ferrous metallic 
corrosion-resistant coating of The Coventry Mark 5 chain 
ensures long life and minimum frictional loss. 


These chains are designed to replace malleable and pressed 
steel chains—very many cases are on record of vastly increased life 
of drive and freedom from trouble as a result of such replacement. The 
chains will run on the same wheels as the malleable chains they replace 
(and in most cases, pressed steel chains also). For the best service, 
however, it is preferable whenever possible to run the chain on 
the associated Mark 5 wheels, which are available in a wide 


range of sizes. 


Mechanical handling requirements are catered for by the 
use of K and M attachment plates which can be built into 
the chain at any pitch spacing, on one or both sides. 


The complete range of Mark 5 chains complies in all respects with 
British Standard Specification No. 2947 : 1958. 


THE COVENTRY 








EeEGUes STEEL ROLLER CHAINS 





RENOLD 
es 





— the FIRST name in precision chain 


RENOLD CHAINS LIMITED - MANCHESTER 














| 


— 
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Tey Thit Test 
Epimastic’s toughness is only 


matched by its adhesion to metal. 


s Above—showing a plate bent almost 
Few coatings resist the hard knocks of a full working life. double without any loss of adhesion 


Mechanical damage is a short cut to the subsequent failure of between coating and metal surface. 
any coating and no engineer can afford to take risks. Epimastic 
has been found to withstand an amazing amount of abrasion and 
rough treatment and yet still provide an efficient protection 
against corrosion. 


Solvent and moisture proof, resistant to all manner of 
corrosive chemical conditions, Epimastic will probably pro- 


vide the answer to your corrosion problem. Write today for 
Technical Leaflet No. 20. 


Toughest Ever Bituminous Coating 


WAILES DOVE BITUMASTIC LIMITED © HEBBURN - CO. DURHAM 166 








BY 


. THE ENGINEER 


from the world’s widest range 


MANUFACTURERS OF FANS FOR INDUSTRY SINCE 


Ask for fully illustrated Publication 25/1 
‘*Heavy Fan Engineering ’’. It covers the large and 
heavier classes of equipment in the ‘Tornado’ range including 
CENTRIFUGAL FANS - MILL EXHAUSTERS 
INDUCED DRAUGHT FANS - ALTERNATOR COOLERS 
PRIMARY AIR FANS - GAS BOOSTERS - TURBO BLOWERS 
AXIAL FANS - MINE VENTILATING FANS 


Keith 


BIRMINGHAM 


Blackman Ltd. MILL MEAD ROAD, LONDON N.17 Tel: 
Export ¢ Lid 


rperating Blackman 


and at + BRISTOL GLASGOW - LEEDS LEICESTER - 


MANCHESTER «- NE 
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We hit our production 


target every time... 


Fugitive things, production targets. Excessive time out for regrinds 

or schedules calling for heavy cuts on hard steel can play havoc with 

them. That's why we changed to ECLIPSE tool bits. Their H3 

cobalt high speed steel laughs at tough going—they hold their edge 

under the >: severe conditions. ECLIPSE tool bits have certainly 
\ 


proved their worth in our shop 


now that we use 





TOOL BITS 


Eclipse tool Sie¢es, tool bit hoiders, and other tools are made by 
james Neill & Co (Sheffieid) Led, and obtainable from all tool distributors 


l 











PRESSURE GAUGES.. 


OF EVERY DESCRIPTION AND SIZE 





PRESSURE RANGE FROM 
5 - 20,000 Ibs per sq. inch 











Prompt Deliveries 
Highest Quality Send For Illustrated Catalogue 


EAGLE & WRIGHTS (GAUGES) LTp. 
87 CARVER STREET 
Telephone: Central 8196 BIRMINGHAM, 1 





' 




















in all Metals, Bakelite 
and Fibre. 











PRESSED 
NUTS 


in Brass and Steel. 


WASHERS 


in any metal, plain 
and press bevelled. 


Limited 


WRIGHT STREET 
| SMALL HEATH 
| BIRMINGHAM 
10. 


Grams: “Washnuts Birmingham !0” 

















NESTE LT SE PELE NITE SN IB BOTT TS 








98 THE ENGINEER May 29, 1959 


molysiis 


These special lubricants are combinations of Molybdenum S 


Disulphide and Silicones, uniting the high lubricating potential of 
the former with the thermal and chemical resistance of the latter. 

Molysils should be adopted where temperature conditions are 
too severe for petroleum based lubricants and silicones alone have 
not proved completely satisfactory. 

They are employed for lubricating rubber or other petroleum 
sensitive materials, for lubrication in the presence of most solvents and 
corrosive bodies and for advanced designs which must consider extremes 


or wide ranges of temperature. 





MOLYSIL 44 
rrease for high temperature work. 
Flash point—315°C. (600° F.) 
Solidification point—minus 40 C. (minus 40°F.) 


MOLYSIL 33 
Grease for low temperature work. 
Flash point—274°C. (525°F.) 
Solidification point—minus 67 C. (minus 90°F.) 


FIRST AND BEST IN MOLYBDENISED LUBRICATION  motysit Ne. 


Suspension of Molybdenum Disulphide in thickened 
Write for FREE BOOK on Molybdenum Disulphide Silicone fluid. 
Flash point—274°C. (525°F.) 


Lubrication to Solidification point—minus 55°C. (minus 67°F.) 


ROCOL LTD... General Buildings, Aldwyth. London, W.C.2 Tel: HOLborn 1985'6 ROCOL LTD Rocol House Swillington Nr. Leeds Tel Garforth 2261/2 
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You never need to improvise with Rawlbolts. There are types 
exactly right for every bolt-fixing job, No. 5, for example 

for the support of pipework, and No. 2 for use with Pipe-hangers 
and other gas fittings. Hook and Eye Rawlbolts (Nos. 3 and 6) 
have many uses, such as providing anchorage for guy ropes 

and cables, supporting suspended ceilings, etc. There’s the Loose 
Bolt Rawlbolt (No. 1), inserted after the machine is slid into 
position, and the Bolt Projecting Type (No. 4), ideal for wall-fixings. 
Rawlbolts give you bolt-fixings of enormous strength in a 

fraction of the time taken by ahy other method. 


HEADS are better than one! 











1 2 3 
Loose Eye 
Pipehanger 
Bolt Rawiboit 
Rawiboit 
Rawiboit | 
4 5 6 
Boit Rawibolt Hook 
Projecting Mites Rawidoit 
with 
Rawiboit Pipe Clip 

















THE RAWLPLUG CO. LIMITED 
CROMWELL ROAD - LONDON : S.W.7 





























W a A Y S In every Chesterfield tube there is a lot of experience that doesn’t show on the surface. Whether we are drawing 


IN A 
TUBE? 


a header for the boiler of a power station or turning out a miniature gas bottle to inflate a life-jacket, we make 


use of manufacturing techniques and individual skills that have taken anything up to 50 years to perfect. There 


is no substitute for the experience that goes into chesterfield tubes. 


THE CHESTERFIELD TUBE COMPANY LIMITED - CHESTERFIELD - ENGLAND: A ® COMPANY 


<RC 60 


N 
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for long service 





making an impact 
SWINGING a hatchet to chop domestic firewood is a laborious 
process, not without hazards when it comes to breaking the 
sticks into small lengths. Breaking industrial materials to small 
sizes is the job B.J-D Crushers do—easily and safely. For 
example, the B.J-D Swarf Breaker reduces voluminous swarf 
to small pieces that can be readily shovelled—of a size, in fact 
DOCKSIDE CRANES eH : i 
to suit the furnace (or the scrap merchant). All the leading 

FLOATING CRANES motor manufacturers have installed these machines. The range of 


BREAKDOWN CRANES B.J-D impact crushers covers most industrial needs: indeed, 
OVERHEAD CRANES the top firms in many 


LOCOMOTIVE AND industries use them for 
WAGON TURNTABLES all kinds of unusual 


LOCOMOTIVE AND applications. May we 
WAGON TRAVERSERS tell you more about 


SHUNTING AND B.J-D Crushers ? 
DOCKSIDE CAPSTANS 


weeere—aeeee §=6CRUSHERS 


BRITISH JEFFREY-DIAMOND LIMITED 


CRUSHER & INDUSTRIAL DIVISION, 15-17 CAXTON STREET 
LONDON S.W.1. 


18 


> 


WFsio1 
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Schieldrop 


We Guarantee 







134 to 14 per cent 
CO, with Shell Smoke 
number 4 or less. 


Write for Catalogue quoting 
Reference A/i! 


Schield FOP «co. ip 


STOTFOLD, BEDS. Tel. 414 (4 lines) 


OFFICES AT: BIRMINGHAM ~- LONDON + MANCHESTER 


SWANSEA - GLASGOW 





IN IRON & STEEL 
UP TO 1: CWTS. 





APPROVED 











APPROVED 











HEAVY AND 
“AWKWARD” 
MACHINING & 
GRINDING 







PROTOTYPES 
AND SPECIAL 
PURPOSE MACHINES 










WELDING FABRICATING 
PROFILE FLAME CUTTING 
AND GENERAL PRESSWORK 





REPAIRS & SALVAGE 
BY METAL DEPOSITION IN 
STELLITE, CHROME, NICKEL Etc. 




















BOLTS - NUTS . SCREWS 
fe 





Price list available 
on request. 


FROM THE SPECIALISTS 


G. F. BRIDGES LTD 


SNOW HILL, BIRMINGHAM TEL: CENTRAL 3911—5 LINES 
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KARIBA 
at 


330 kv. 


All the bushing porcelains for 
the 330 kV. circuit breakers 

All the 330 kV. strain insulators 
tor the substations 

and the 330 kV. post insulators 
tor some of the substations by 


BULLERS 


MAIN CONTRACTORS . B.T.H. Co. Ltd. 
Merz & McLellan 


Pe Te LH ES ERE RET G 





Consulting Engineers - 


show a 
complete 330 kV. bushing 


The illustrations 


insulator and a 330 kV. 
circuit breaker, by courtesy 
of the B.T.H. Co. 





BULLERS LIMITED - MILTON - STOKE-ON-TRENT - STAFFS 


Telephone: Stoke-on-Trent 54321 
London: 6 Laurence Pountney Hill, E.C.4. Tel.: MANsion House 9971 
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The Answer to Fluid Control Problems 
Audco Annin Valves are recognised by Control Engineers and Valve Designers 
as the outstanding valve development of the past 25 years for the control of hot, 


cold, erosive, corrosive or viscous liquids. 


The Split Body construction offers the following advantages:— 


The Easy “ S”’ flow line eliminates pockets and shoulders, and reduces erosion. 
The advantages of single seated valves plus Cv values comparable with equivalent 
size double beat valves. 

Speedy inspection or removal of seat ring and integral stem and plug without removal 
of the valve from the line. 

Adaptable to form angle type bodies. 


Available in a wide range of materials with separable or integral flanges, with screwed 
or butt weld end connections, depending on size and rating. 





COMPLETE RANGE OF VALVES 
UP TO 2500 ASA RATING 


® ©@ 0 ©O 


Also supplied in threeway form with the same outstanding features. 


S& WwW Piece tT, SoeR Crs eta se 


AUDLEY ENGINEERING C08: a: ? 42 7 LiwerTre 6, 
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SEAMLESS STEEL TUBULAR COILS 


The steel header above forms part of a large tubular coil illustrated on the right. 

This is a typical example of the construction undertaken at our Unit Works. 

The coil, supplied to National Coal Board power station in South Wales, com- 
rises 20 outer element grids and 18 inner element grids formed from cold-drawn 

P £ ~ 

seamless steel tubes 2} in. o.d., 6 g. and 7 g. thick. 

We specialize in the supply of tubular steel products of all descriptions for power 

stations and industrial steam raising plants, including pipework for high or low 


pressures, steam and oil receivers, water wall headers and de-superheater bodies. 


A complete non-destructive testing service is also undertaken by our own staff. 
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THE UNIT SUPERHEATER 


AND PIPE CO. LTD - UNIT WORKS 
SWANSEA. Telephone: Swansea 54091 (6 lines) 


Telegrams: ‘Superunits’, Swansea. Telex 48-208, 








me ere 


AT LAST ! 


STANDARD UNIT LIGHT-WALL 


STAINLESS STEEL PIPING 








Here’s an entirely new conception of piping 
—a comprehensive range of standard units, in 
four bore sizes (3°, 4", 6” and 8”) plus reducers 
that can be assembled, dismantled and re- 
assembled time and time again by compara- 
tively unskilled labour. Swept bends and 

a unique system of gasket jointing eliminate 
all bacteria harbouring crevices and ensure an 
uninterrupted flow, free from blockages of any 
kind. Standard straights, bends, tees and 
reducers permit a wide variety of applications 
while further units can always be purchased 
for expansion or variation. 


LET 





' SHAPE YOUR FUTURE 


Interested ? Then send 
for our technical book- 
let “The WELTEXA 
System,” today. 





WELDING TECHNICAL SERVICES LTD. (DEPT. D), ITURST MILL, KINGS NORTON, BIRMINGHAM 30 
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CLASSIFIED ADVERTISEMENTS 


AGENCIES - DIRECTORS - PARTWERSHIPS - SITUATIONS VACANT - EDUCATIONAL 


BUSINESSES and PREMISES - TENDERS 


MISCELLANEOUS - PUBLIC APPOINTMENTS 


Lineage Rate. 4/- per line of approximately 6 words. Minimum 16/-. 


Inch Rate. 


48/- per single column inch and pro rata. 


12 lines to 1 inch. 


There are reduced rates (i.e., not on a pro rata basis) for advertisements of }-page 
(12 column inches) and upwards, e.g. }-page £25 10s. 4-page £48. Full page £90. 
Series Discounts. For advertisements 1 inch and upwards. 6 insertions 5%. 13 insertions 10%. 26 insertions 15%. 


Run-On and Semi-Displayed Styles. Both these styles are available for single column width advertisements of any depth up to 12 inches. 

Displayed and Illustrated Styles. The minimum size for a Displayed advertisement is 3 inches single column, for an illustrated advertisement it is a t-page (12 column inches). 
Thereafter the sizes for both progress in steps 3 inches deep across 1, 2, 3 or 4 columns. 

Use of Box Number. 2/- which includes forwarding of replies. 


Copy Dates. 


**Run-on "’ and *‘ Semi-displayed "’ advertisements by noon Tuesday for publication on Friday same week. 





AUCTION SALES - FOR HIRE - MACHINERY, etc., WANTED - SITUATIONS WANTED 
DRAWING AND DESIGN SERVICES - FOR SALE - SUB-CONTRACTING 


Lineage Rate. 3/6 per line of approximately 6 words. Minimum 14/-. 


Inch Rate. 


42/- per single column inch and pro rata. 


12 lines to 1 inch. 


There are reduced rates (i.e., not on a pro rata basis) for advertisements of }-page. 
(12 column inches) and upwards, e.g. t-page £22. 4-page £41 10s. Full page £78. 


Friday for publication on following Friday. All advertisements three days earlier if proofs are required. 


Advertisements for publication should be eddreswed to>—Classified Advertisement Dept., “‘ The Engineer ”’, 28 Essex Street, Strand, London, W.C.2. 
Urgent advertisements may be telephoned to CENtral 6565 


** Displayed *’ and “* Illustrated *’ advertisements by noon 





PUBLIC APPOINTMENTS 


EDUCATION DEPARTMENT OF 
WESTERN AUSTRALIA 


TECHNICAL EDUCATION DIVISION 


PERTH TECHNICAL COLLEGE 


A tions are invited for the following positions: 

LECTURER IN STRUCTURAL ENGINEERING 
WITH GROUP IV ALLOWANCES. 
Applicants must be qualified for Corporate 

Membership of the Institution of Engineers (Austra- 

lia) or equivaient institution. They should have had 

experience in the structaral field. The following will 
i igher q 40nS in 4 ing. 
(ii) Special qualifications and/or experience in 
hydraulics. 
(iii) Experience in the field of civil engineering 
(iv) Teaching experience. 
Salary range : £A1500-£A1985. 

LECTURER IN COMMUNICATIONS ENGI. 
NEERING WITH GROUP III ALLOWANCES. 
Applicants must be qualified for Corporate 

Membership of the Institution of Engineers (Austra- 

lia) or equivalent institution, and must have special 

qualifications and/or experience in the communica- 
uons field 
Salary range ;: £A1300-£A1820. 





In either position permission may be granted for a 
lumited amount of consultative practice. 


Applications must be made on the prescribed 
form, T.E.1, which can be obtained from the Agent 
General for W.A., Savoy House, 116-118, Strand, 
London, W.C.2, from whom further particulars, 
including those of travel arrangements, are also 
available. Ali applications must reach the Agent 
General in duplicate and accompanied by a recent 


photograph on or before the 30th June, 1959 
£5943 





UNIVERSITY OF DURHAM 


KING'S COLLEGE, NEWCASTLE UPON 
TYNE, | 


DEPARTMENT OF 
CIVIL ENGINEERING 


RESEARCH ASSISTANT IN 
PUBLIC HEALTH ENGINEERING 


The Council of King’s College invite applications 
for a RESEARCH ASSISTANTSHIP IN PUBLIC 
HEALTH ENGINEERING in the Department of 
Civil Engineering 

Candidates should be graduates of a British 
University in Civil Engineering. The appointment, 
which will be for one year in the first instance, may 
be renewed annually up to a total of three years 
The commencing salary will be determined at an 
appropriate point within the range £500--£700 per 
annum according to qualifications and experience 

Further particulars may be obtained from the 
Registrar of King’s College to whom applications, 
her with the names and addresses of three 

‘erees, should be addressed so as to reach him 
not later than 30th June, 1959 E5906 


UNIVERSITY OF HONG KONG 


to 





READERSHIP IN MECHANICAL 
ENGINEERING 


Applications are invited for the above post 
Applicants must be Graduates of a British Common- 
wealth University or equivalent and must be Cor- 

orate Members of the Institution of Mechanical 
Engineers, with teaching experience at University 
level. Preference will be given to those with special 
qualifications in Engineering Thermodynamics. 

Annual salary (superannuable) is £2500 (man) 

or £1900 (woman), together with an expatriation 
allowance of £300 a year if applicable. The equi- 
valent of income tax in the Colony is comparatively 
low. 
First-class sea | ang are provided for expatriate 
staff and their families on first appointment and 
—— particulars and information as to the 
method of application may be obtained from the 
Secretary, Association of Universities of the British 
Commonwealth, 36, Gordon Square, London, 
wc 


A S close, in Hong Kong and London, on 
web June. 1989 E5927 


PUBLIC APPOINTMENTS 


UNIVERSITY OF HONG KONG 
LECTURESHIPS IN ENGINEERING 


Applications are invited for the above A 
established posts. Applicants must be Graduates of a 
British Commonwealth University or equivalent and 
should preferably be Corporate Members of the 
Institution of Mechanical Engineers or the Institution 
of Electrical Engineers. Preference will be given to 
those candidates with hing experience at univer- 
sity level and specialised experience in Fluid Mecha- 
nics, Theory and Design of Machines or Electronic 
Engineering. 

Annual salary (superannuable) is £1575 by £50 to 
£2175 (man) or £1500 by £40 to £1680 (woman), 
together with an expatriation allowance of £225 a 
year if applicable. The equivalent of income tax 
in the Colony is comparatively low. 

First-class sea passages are provided for expatriate 
staff and their families on first appointment and 
leaves 

Further particulars and information as to the 
method of application may be obtained from the 
Secretary, Association of Universities of the British 
Commonwealth, 36, Gordon Square, London, 
W.C.l 

Applications close, in Hong Kong and London, on 
30th June, 1959 E5928 








MIDDLESEX COUNTY COUNCIL 
EDUCATION COMMITTEE 


ACTON TECHNICAL COLLEGE, 
HIGH STREET, ACTON, W.3 


LECTURER 

Required for Ist September, 1959 : 

LECTURER, to teach Electrical Engineering 
subjects to the level of Ordinary National Diploma 
and Ordinary National Certificate in Electrical 
Engineering and City and Guilds Telecommunica- 
tions Technicians’ Certificate. The candidate 
appointed will be responsible for the organisation of 
this work throughout the College courses in Engineer- 
ing. Graduate or equivalent qualifications required, 
with good teaching and industrial experience. 

Burnham Technical Salary Scales within the range 
(for men) £1297 16s. to £1467 18s. per annum. 

Application forms and further details (foolscap 
s.a.e.) from the Principal. Closing date 12th June. 

C. E. GURR, M.Sc., Ph.D., 
Secretary to the Education Committee. 
E5934 





QUEEN MARY COLLEGE 
(UNIVERSITY OF LONDON) 


LECTURER IN 
MECHANICAL ENGINEERING 


Applications are invited for the post of LEC- 
TURER IN MECHANICAL ENGINEERING. 
Salary scale £900 by £50 to £1350 (efficiency bar) : 
£1425 by £75 to £1650 plus London Allowance £60 
(initial salary according to qualifications and experi- 
ence) with F.S.S.U. participation and family allow- 
ance of £50 for each child. Application forms to 
be returned to the Registrar, Queen Mary College, 
Mile End Road, E.1, by June 13th. ES909 





DEPARTMENT OF SCIENTIFIC 
AND INDUSTRIAL RESEARCH 


H.@. INFORMATION DIVISION, 
LONDON 


SENIOR SCIENTIFIC OFFICER 


D.S.LR réquiress SENIOR SCIENTIFIC 
OFFICER in H.Q. Information Division, London, 
to keep abreast of scientific and technical develop- 
ments, particularly in engineering field, assist with 
enquiries and undertake such special studies as 
necessary. Qualifications: [st or 2nd Honours 
degree in mechanical or chemical engi ing or 
equivalent at least three years’ appropriate post- 
graduate experience. Candidates should have wide 
interest in application of science rather than in 
academic research. Appreciation of scientific 
aspects of industrial problems and an aptitude for 
dealing with people. Salary (men) £1233 to £1460. 
Starting salary may be above minimum. Prospects 
of promotion to Principal S.0O. (£1500 to £2120) 
in mid-thirties and, whilst under 31, of establishment 
through Civil Service Commission. Five-day week. 
Forms from M.L.N.S. Technical and Scientific 
Register (K), 26, King Street, London, S.W.1, 
quoting reference C372/9A. Closing date 26th June, 
1959 ES932 





PUBLIC APPOINTMENTS 


BOROUGH OF FARNWORTH 
MAIN OUTFALL SEWER 


CONTRACT NO. 5 


APPOINTMENT OF 
RESIDENT ENGINEER 


Applications are invited from suitably qualified 
engineers for the temporary appointment of 
RESIDENT ENGINEER to supervise the construc- 
tion of a 78in. diameter brick-lined sewer in tunnel, 
57in. diameter to 78in. diameter concrete pipes laid 
in open trench, various manholes and ancillary works 

Applicants should have had experience of tunnel- 
ling using pre-cast concrete segments and of open 
trench work in waterlogged ground. The work will 
be carried out under the direction of Messrs. J. D 
and D. M. Watson, MM.1.C.E., Consulting Engin- 
eers to the Borough of Farnworth and the probable 
duration will be 18 months. The salary will be in 
the range of £1250 to £1500 per annum and will 
depend on qualifications and experience. 

Applications, stating age, qualifications and 
experience, together with the names and addresses 
of two referees, must reach the undersigned not 
later than 15th June, 1959. 

THOMAS HITCHEN, 
Town Clerk. 
Town Hall, 
Farnworth, Lancs. E5933 





COMMISSIONERS OF IRISH 
LIGHTS 


VACANCY FOR JUNIOR ASSISTANT 
WORKSHOPS MANAGER 


Applications are invited for the permanent and 
pensionable post of JUNIOR ASSISTANT WORK- 
SHOPS MANAGER at the Lighthouse Depot, 
Dun Laoghaire, County Dublin. 

Applicants, who should be between the ages of 
25 and 35, must have been trained in a mechanical 
engineering works of repute and have passed Parts 
A and B of the examination of the Institution of 
Mechanical Engineers, or hold equivalent qualifica- 
tions. 

The basic salary is £650 by £25 to £900 per annum. 
This is subject to a cost-of-living bonus which, at the 
present rates, brings the salary scale up to £860 
£1166 per annum. 

Further particulars of the appointment and con- 
ditions of service may be obtained from the under- 
signed. 

Applications, giving full particulars of age, educa- 
tion, training, experience and qualifications, should 
reach this office not later than Monday, 8th June, 
1959, addressed to “ The Secretary.” 

Vv. ALLMAN-SMITH, 
Secretary 
Irish Lights Office, 
28, D'Olier Street, 


Dublin. E5937 





DUNMOW RURAL DISTRICT 
COUNCIL 


APPOINTMENT OF 
ASSISTANT RESIDENT ENGINEER 


Applications are invited for the above appointment 
on the staff of the Resident Engineer for the con- 
struction of sewerage and sewage disposal works 
under the direction of the Consulting Engineers. 
J. D. and D. M. Watson, MM.LC.E., 67, Tufton 
Street, Westminster, S.W.1. Applicants should be 
suitably qualified and preferably have some know- 
“— of sewerage and sewage disposal design. 

he salary offered will be £850 per annum accord- 
ing to qualifications and experience. The appoint- 
ment will be subject to one month’s notice on either 
side and, subject to satisfactory service, is expected 
to last at least a year. Some travelling is likely to 
be necessary and if the person appointed uses his 
own car on duty the Council will pay a travelling 
allowance at a rate not exceeding that payable for 
a 10 h.p. or 1199 c.c. vehicle in accordance with the 
National Scheme of Conditions of Service. 

Applicants should apply by 20th June, 1959, in 
writing, to the undersigned, giving full particulars of 
age, qualifications and experience, and enclose 
copies of not less than two testimonials or the names 


of two referees 
A. H. BURTON, 
Clerk of the Council 
Council Offices, 


Dunmow, Essex FSOSS 


PUBLIC APPOINTMENTS 


ROYAL NAVAL SCIENTIFIC 
SERVICE 


SENIOR SCIENTIFIC OFFICERS AND 
SCIENTIFIC OFFICERS 


Vacancies for SENIOR SCIENTIFIC OFFICERS 
and SCIENTIFIC OFFICERS in following localities 

LONDON AREA: MECHANICAL ENGI- 
NEER with sound knowledge of basic principles of 
thermo and fluid dynamics, to carry out research 
programme in a particular field of applied hydro- 
dynamics. Experience in modern methods of 
design and research on axial flow compressors, 
turbines or pumps an advantage. MECHANICAL 
ENGINEER for work on propulsion problems 
APPLIED MATHEMATICIAN for research of 
basic nature on stability of underwater vehicles : 
knowledge of theoretical hydrodynamics and theory 
of control systems an advantage. APPLIED 
MATHEMATICIAN or THEORETICAL PHYSI- 
CISTS for acoustic analysis. ELECTRONIC 
PHYSICISTS for data handling and analysis prob- 
lems. PHYSICIST interested in operator perfor- 
mance. CLASSICAL PHYSICISTS. 

BALDOCK : PHYSICISTS or APPLIED 
MATHEMATICIANS for research in Metal or 
Quantum Physics. 

PORTSMOUTH : ELECTRONIC ENGINEERS 
for research on analogue computers and transistor 
circuits. ELECTRICAL ENGINEERS for research 
on small rotating electrical machinery. PHYSI- 
CISTS—for optical systems and instrumentation 
ELECTRO-MECHANICAL ENGINEERS — for 
work on servo-mechanisms. 

PORTLAND : PHYSICISTS or APPLIED 
MATHEMATICIANS for research on underwater 
acoustics. ELECTRONIC PHYSICISTS, ELEC- 
TRONIC ENGINEERS—for design work. PHYSI- 
CAL CHEMISTS. 

POOLE : CHEMICAL ENGINEERS. CHEM- 
ISTS for work on rubber technology. 

ROSYTH : PHYSICISTS (Electronic). 

Candidates must normally be natural born British 
subjects of natural born British parents, with First 
or Second-Class Hons. Degrees. §.S.O.s must have 
had three years’ post-graduate experience and be not 
less than 26 years of age. Salaries: (men) S.S.O., 
£1233-£1460 ;  S.O., £655-£1150 (London), some- 
what lower in provinces. Appointments unestab- 
lished (with F.S.S.U. benefits), but opportunities 
may occur for those between ages of 21 and 32 to 
compete for established posts. 

Forms from M.L.N.S., Technical and Scientific 
Register (K), 26, King Street, London, S.W.! 
(quote A.220/9A). E5866 


KING’S LYNN AREA HOSPITALS 
MANAGEMENT COMMITTEE 





SUPERINTENDENT ENGINEER 


SUPERINTENDENT ENGINEER required, 
who will be responsible for the satisfactory operation, 
maintenance and co-ordination of the Engineering 
Services and activities, both mechanical and electrical, 
of the Group of Hospitals ; supervision of engineer- 
ing maintenance works and the keeping of all neces- 
sary records, &c. Applicants should be qualified in 
accordance with Ministry of Health requirements 
Salary : £825 by £25 (3) by £30 (2) to £960. 

Applications, stating age and giving details o/ 
qualifications and experience, together with names 
and addresses of two referees, to be received by the 
Group Secretary, St. James's Hospital, Extons Road 
King’s Lynn, not later than 23rd May, 1959. E5671 





SOUTH-EAST METROPOLITAN 
REGIONAL HOSPITAL BOARD 


DEPUTY REGIONAL ENGINEER 


South-East Metropolitan Regional Hospital 
Board invites applications for the post of DEPUTY 
REGIONAL ENGINEER (salary £1465 by £55 (4) 
by £35 (1) to £1720, inclusive of London Weighting 
allowance. Superannuable. The successful candi- 
date will be required to act for the Regional Engineer 
over the whole range of the services for which the 
Engineer is responsible, viz., mechanical and elec- 
trical engineering, and must have extensive pro- 
fessional and technical experience and full profes- 
sional qualifications and status. 

Further details are obtainable from the Regional 
Engineer at 40, Eastbourne Terrace, W.2. 

Applications, stating qualifications and experience, 
with names of three referees, should reach the 
Secretary, 40, Eastbourne Terrace, W.2, by Sth 
June. Eso 





May 29, 1959 
PUBLIC APPOINTMENTS 


BRITISH: TRANSPORT 
COMMISSION 


APPOINTMENTS 


British Transport Commission requires, in the 
Department of the Chief Electrical Engineer at 
14, Melbury Terrace, Marylebone, London, N.W.1 
POST (1) PRINCIPAL SCIENTIFIC OFFICER 

salary range £1535—L£1815 

Engineer or Physicist with good Degree and 
considerable experience in the organisation and 
execution of research projects. Interest in one or 
more of the following : physics of the solid state, 
Properties of metal surfaces, electrical contact 
phenomena or friction and wear. Initially will be 
required to work on problem of controlling adhesion 
between wheel and rail; later opportunities for 
original work within the broad field embraced by 
electric traction. 

SENIOR SCIENTIFIC OF FICERS—salary accord- 
ing to qualifications and experience, subject to a 
maximum of £1315 
Good Degree and post-graduate research experi- 

ence. Industrial training an advantage. Initially 

may be required to spend two to three years on 
research in Universities or industrial firms. 

POST (2) Interest in surface phenomena in electrical 
engineering and will be required initially to 
co-operate in an investigation of commutation and 
current collection. 

POST (3) Application of modern techniques such as 
semi-conductors or magnetic amplifiers to electric 
traction problems. horough grounding in 
electro-magnetic theory required. 

POST (4) Thermal problems associated with electric 
equipment. Good knowledge of theory of heat 
transfer and expertise in all forms of temperature 
measurement essential. 

TECHNICAL ASSISTANTS—salary range £833- 
£903. 


POST (5) Engineer or Physicist, preferably possessing 
Degree or equivalent qualification, with some 
experience in application of modern instrumenta- 
tion with special emphasis on electronic methods 

POSTS (6) and (7) Engineers qualified for A.M.LE.E. 
or A.M.I.M.E., and having experience of conduct 
of experiments. 

POST (8) TECHNICAL ASSISTANT 
£943-—£985. 

Engineer with Degree or equivalent qualification, 
experienced in application of modern instrumentation, 
with special emphasis on electronic methods. 

Superannuation scheme Certain free 
facilities. Medical examination. 

Write, quoting post number and stating age, 
qualifications and experience, to Director of Estab- 
lishment, British Transport Commission, 222, 
Marylebone Road, London, N.W.1, within 14 days. 
S.A.E. for acknowledgment ES916 


salary range 


travel 





THE 
PUBLIC APPOINTMENTS 


FEDERAL GOVERNMENT OF 
NIGERIA 


ELECTRICAL INSPECTOR 


Under the Chief Inspector, to inspect electrical 
supply undertakings and large consumers’ installa- 
tions, including factories, mines and oil wells, and 
to investigate and conduct enquiries into electrical 
accidents. 

Contract appointment. Salary range £1290- 
£1674. Gratuity of £37 10s. for each three months’ 
satisfactory service. ers at moderate rent 
Free passages. Allowance for children maintained 
in United Kingdom. Generous home leave. 

Candidates must be A.M.1.E.E. or be exempt the 
Institution’s examination and have been apprenticed 
to an electrical supply undertaking or large industria! 
undertaking with at least 7 years’ experience of 
responsibility involving the planning, erection and 
maintenance of electrical transmission and distribu- 
tion systems or works electrical plants. A thorough 
knowledge of electrical supply and wiring regulations 
as they apply in the United Kingdom is essential. 

Write, Director of Recruitment, Colonial Office, 
London, S.W.1, stating age, qualifications and 
experience, quoting BCD 99/14/014. E5919 





LIVERPOOL REGIONAL HOSPITAL 
BOARD 


SENIOR ASSISTANT ENGINEER 
(MECHANICAL) 


SENIOR ASSISTANT ENGINEER (MECHA- 
NICAL) required on the staff of the Regional 
Engineer’s Division of the Board’s Headquarters. 

Applicants should be Corporate Members of the 
Institution of Mechanical Engineers, with a wide 
experience in the design and operation of all kinds 
of heating, hot water and ventilating systems as 
applied to hospitals or other similar type of build- 
ings. Experience in the preparation of drawings 
specifications, estimating and supervision of contracts 
also necessary. 

Commencing salary : 
to £1245 per annum. 

Applications, stating age, qualifications, experience, 
present and previous posts, together with names and 
addresses of three referees (two technical), to reach 
me at 55, Castle Street, Liverpool, 2, by 29th June 


1959. 
VINCENT COLLINGE, 
Secretary to the Board 


£1050 by £30 (3) by £35 (3) 


E5923 











BOOKS and PUBLICATIONS 








Electronic 


electronics engineer. 


all over the world. 


Published on last Friday 
of preceding month. 





Engineering 





A monthly journal for the professional 
It circulates to 86 different 


When electronic engineering is studied 
“ Electronic Engineering ’ 


28 ESSEX STREET, STRAND, W.C.2 
Telephone: Central 6565 
Published by Morgan Bros. (Publishers) Ltd. 


ENGINEER 


PUBLIC APPOINTMENTS 





MINISTRY OF SUPPLY 


SOUTH MARSTON, SWINDON, WILTS 


TECHNICIAN 


Ministry of Supply require a TECHNICIAN at 
South Marston, Swindon, Wilts, to assist at the 
works of a Contractor, in the supervision of the 
inspection of prototype and production aircraft, 
including electrical, radio and instrument installa- 
tions. Qualifications : Recognised engineering 
apprenticeship or equivalent training in appropriate 
trade. O.N.C., appropriate C. and G. Final Certi- 
ficates or equivalent qualification desirable. Sound 
knowledge of aircraft and light electrical engineering 
and preferably also of electronics as applied to air- 
craft installations. Rate of Pay: £850 (age 30) to 
£1005 p.a. Application Forms from Ministry of 
Labour and National Service, Professional and 
Executive Register (P.E.868), Atlantic House, 
Farringdon Street, London, E.C.4. E5956 





MINISTRY OF SUPPLY 


STEVENAGE, HERTS 


TECHNICIAN 


Ministry of Supply require a TECHNICIAN at 
Stevenage, Herts, to assist with supervisory inspec- 
tion and testing duties at the works of a contractor 
engaged on the manufacture of guided weapons. 
Qualifications : Recognised apprenticeship in elec- 
trical engineering or equivalent training in an appro- 
priate trade. Previous practical experience either in 
design, testing, inspection, manufacture or instal- 
lation of light electrical equipment and instruments 
Some knowledge of electronics advantageous. 
Possession of O.N.C. (Electrical), appropriate C. & G. 
Final Certificates or equivalent qualification 
desirable. Rate of Pay : £850 (age 30) to £1005 p.a 
(Provincial). Application Forms from Ministry of 
Labour and National Service, Professional and 
Executive Register, Atlantic House, Farringdon 
Street, London, E.C.4, quoting PE.1140. E5931 





NEW CROSS GENERAL HOSPITAL 


SENIOR ENGINEER 


Applications are invited for the post of SENIOR 
ENGINEER, under the direction of the Super- 
intendent Engineer. Salary in accordance with the 
Whitley Counci! Professional and Technical Council 
* BL” viz.: £680 by £25 (3) by £30 (2) to £815, plus 
London Weighting. Candidates must have served a 
recognised engineering apprenticeship and hold one 
of the following qualifications : First Class Certificate 
in Marine Engineering, City and Guilds Full Techno- 
logical Certificate in Plant Engineering (First Class) 

Apply, stating age, education, professional training, 
qualifications and experience, accompanied by copies 
of three testimonials, to be addressed to : 

The Group Secretary, 

New Cross General Hospital, 
Avonley Road, 
New Cross, S.E.14, 


by the 6th June, 1959. E5913 





industries 


” is read. 


Price 3/- per copy. 
36/- per Annum. 











MINISTRY OF SUPPLY 


CHESSINGTON, SURREY 


TECHNICIAN 


Ministry of Supply require TECHNICIAN at 
Chessington, Surrey, to prepare technical publica- 
tions on guided weapons. 

Qualifications : Recognised engineering appren- 
ticeship or equivalent training in appropriate trade. 
Higher National Certificate or equivalent qualifica- 
tions desirable. Experience on small mechanical and 
electro-mechanical mechanisms or servo-mecha- 
nisms or light electrical equipment essential. Experi- 
ence of writing or editing technical publications an 
advantage. Rate of pay : £1065-£1300 per annum 

Forms from M.L. and N.S., Technical and Scienti- 
fic Register (K), 26, King Street, London, S.W.1, 
quoting C.367/9A. Closing date 19th i 

35918 





CITY OF BIRMINGHAM 
WATER DEPARTMENT 
APPOINTMENT OF TECHNICAL 
ASSISTANT 


Applications invited for appointment of 
Technica! Assistant at Frankley Waterworks, 


105 
TENDERS 


BOROUGH OF KING’S LYNN 


GAYWOOD OUTFALL PUMPING 
STATION 


TENDERS are invited for the SUPPLY and 
ERECTION at the above Pumping Station of 
Three Sets of Electrically Driven Vertica! Centrifugal 
Pumps with ancillary equipment 

Copies of the Specification, Form of Tender and 
Drawing may be obtained from the office of Mr 
H. G. Ridler, M.1.Mun.E., Borough Engineer, 17, 
Queen Street, King’s Lynn. upon payment of a 
deposit of £2 2s. which will be refunded on receip: 
of a bona fide tender. 

Tenders must be returned to the undersigned, in 
the envelope provided not later than noon on 
Wednesday, Ist July, 1959. 

The Corporation does not bind itself to accept 
the lowest or any tender. 

GOCHER, 


Town Clerk 


E. W 


Town Hall, 


King's Lynn £5899 





COUNTY BOROUGH OF 
BRIGHTON 


WATERWORKS DEPARTMENT 


MILE OAK PUMPING STATION 


AUTOMATIC PUMPING CONTROL 
EQUIPMENT 


FIXED PRICE TENDERS invited for MANU- 
FACTURE, DELIVERY, ERECTION, TESTING 
AND SETTING IN OPERATION equipment for 
remote ‘and/or local automatic contro! of electric- 
ally driven submersible well pumps and booster 
pumps. 

Specification and Particulars from Chief Engineer 
Water Department, 12, Bond Street, Brighton, 1, 
on payment of Two Guineas deposit to be refunded 
on receipt of a bona-fide tender and return of all 
documents. 

Tenders in the plain sealed envelope provided 
not bearing any name or mark indicating the sender, 
endorsed “‘ Tender for Remote/Automatic Control, 
Mile Oak,” to be delivered to me by noon on 
8th August, 1959. The Corporation do not bind 
themselves to accept the lowest or any tender 

WwW. O. DODD, 
Town Clerk, 
Town Hall, 


Brighton, |. E5881 








EDUCATIONAL 











AUTOMATION.—AUTHORITATIVE 
COURSES are now available in Digital and Analogue 
Computer Technology, Applied Electronics, Data 
Processing and Instrumentation up to professional 
level by home study. Individual enrolment or indus- 
trial group scheme enrolments accepted. Syllabuses 
and prospectus sent on request.—Write (Dept. S.E.8), 
E.M.L, Institute School of Electronics, College House, 


Kensington, London, W.8. E145 « 





UNIVERSITY OF DURHAM 


KING'S COLLEGE, NEWCASTLE UPON 
TYNE, | 


GEORGE ANGUS STUDENTSHIP 


Applications are invited for the above-mentioned 
Studentship, of the value of £350 per annum, with 
remission of composition fee, which is available 
annually for post-graduate research in the Depart- 
ments of Chemistry, Physics or Mechanical Engin- 
cering, as a result of oo from Messrs. George 
Angus and Co., Litd., of Newcastle upon Tyne. 

he Studentship is open to graduates of approved 
Universities, or candidates hoping to graduate in 
June, 1959. It is tenable for two years, but may 
renewed for a third year in special circumstances. 

Forms of application and further particulars may 
be obtained from the undersigned, to whom com- 
pleted application forms should be returned as soon 


as possible 
G. R. HANSON 
£5907 £ Registrar of King’s College 





TECHNICAL HOME STUDY 
COURSES 


For A.M.LMech.E., 
A.M.LChem.E., A.M.I.M.L, 
A.F.R.AeS., C. & G., &e. 


OVER 50 FIRST PLACES and more than 2000 








Water Department, Council House, Birming- 
ham, 3, returnable by 15th June, 1959. 


£5936 











Birmingham. Candidates should have served ! LG 
an apprenticeship in mechanical and/or ele>- Proft Engineering Examinations. We have 
trical engineering and be competent a wide range of exclusive Home Study Courses in 
draughtsmen, with Higher National Certifi- all branches of Engineering— Mechanical, Electrical, 
cate or equivalent. The successful applicant Aer . Automobile, as, Radio, 
will be required to assist the Mechanical and T , &c. Textbooks, 
Engineer in the operation and maintenance ts, &c., are provided and, if desired. fees 
of pumping machinery and in the design and may be pa moderate instalments. — Write 
installation of new pumping plant. Salary (stating yan of interest) for copy of 110-page 
range £595-£1030 per annum, depend Prosp REE and without obligation. 
upon qualifications and experience. Appoint- 
caant persanent ead panmionell ‘tical THE TECHNOLOGICAL INSTITUTE 
examination. Canvassing disqualifies. OF GREAT BRITAIN 
Application forms from General Manager, (Dept. 76), 

29, WRIGHT’S LANE, LONDON, W.8. 


F102 « 





Classified Advts, continued on page 106 





PO NE EP MER GIVE or eet tee 


106 
EDUCATIONAL 


A.M.AMECH.E.. B.Sc, City and Guilds, &c 
Guarantee Postal Courses for all Exams. and Tech- 
nical Divisions from Elementary to Degree standard 
including Automation Techniq pproxi ly 
9S per cent. successes. 148- prospectus free 
on regucst.—-B.1L.E.T. (Dept. 22), 29, Wright's Lane, 
London, W 48 Eil4e 


ELECTRONICS, covering practical and theoretical 
aspects, basic principles, industrial applications, 
electronic @ atus, Guaranteed coaching for 
Brit. R.B.. City and Guilds, &c. Study at home 
under highly qualified tutors.— Write for free book 

imernational Correspondence Schools, 71, Kingsway 
(Dept. 446A), London, W.C.2. Eisv «& 


SHORT COURSES FOR ENGINEERS — 
Lectures, discussions, tutorial classes and practical 
work on vibration and noise, servo-mechanisms, 
electronics, hydraulic operation, lubrication, gear 
design, stress determination, non-destructive testing 
and other subjects in applied mechanics.—-Details 
from Professor W. A. Tuplin, Applied Mechanics, 
University, St. George's Square, Sheffield, |. 

E5942 & 








U.K.A.E.A. 
HARWELL REACTOR SCHOOL 


Standard Course No. 19 
The next Standard course will be heid 
from Jist August to 18th December, 1959, 
inclusive. The fee for the course is £250 
exclusive of accommodation 


Senior Technical Executives Course No. 9 
The course will be held from 21st Sep- 
tember to Ist October, 1959, inclusive. The 
fee for the course is 50 guineas exclusive of 
accommodation. 
Application forms and details of both 
courses can be obtained from 


The Principal 
Reactor School 
Atomic Energy Research Establishment, 
Harwell, 
Didcot, 


Berkshire. 
E5908 & 














| SITUATIONS VACANT | 


APPLICANTS ARE ADVISED TO SEND 
COPIES NOT ORIGINALS, OF THEIR TESTI- 
MONIALS UNLESS OTHERWISE REQUESTED 





CHIEF ENGINEER required by medium- 
sized company of Constructional Engineers in 
Glasgow 
Applications are invited for the above post 

from Graduate Engineers of 35/45 years of age 

who have had good workshop experience and 
several years in a post of major responsibility in 
the field of constructional engineering and 
general platework fabrication. The successful 
applicant will be entirely responsible to the 

Managing Director for the design and develop- 

ment of all new products and new plant and for 

the Production Drawing Office 

The post will carry a salary commensurate 
with qualifications and experience, membership 
of an excellent Pension Scheme, and Life 

Assurance and Personal Accident Insurance 

cover. There will be first-class prospects for 

further advancement 

Write in confidence, with full personal par- 
ticulars and details of qualifications and experi- 
ence, to BOX No. E5868, “ The Engineer.” 


A 


CIVIL ENGINEER required by Westminster firm 
of consulting engineers for position of responsibility 
Applicants should not be less than 30 years of age, 
be A.M.E.C.E. and have had considerable design 
experience. A variety of interesting projects is in 
hand including major bridges Current holiday 
arrangements honoured. Please apply, giving full 
particulars of qualifications and past experience.— 
BOX No. E5947, “ The Engineer.” A 


CIVIL ENGINEERING ASSISTANTS required 
for Head Office and Site Vacancies in connection 
with electric power projects in Scotland. Preference 
for applicants with Engineering Degree or exemption 
from Parts I and Il of Institution examination 

Reply, giving age, qualifications and experience, to 
JAMES WILLIAMSON AND PARTNERS, 219, 
St. Vincent Street, Glasgow. E5896 a 


COMPRESSOR MANUFACTURERS have 
vacancy for first<lass ENGINEER SALESMAN 
Good prospects for the right man. Preference given 
to candidate with practical knowledge. Ful! par- 
ticulars, including education, engineering training 
and qualifications, previous experience, age and 
salary desired.-BOX No. E2422, “ The Engineer.” 4 


CRANE DESIGN 
Engineering Insurance Company has vacancy 
on its Engineering Staff in Manchester for a 
qualified Engineer experienced in Crane Design 
Age 30-35. Progressive salary. Non-con- 
tributory pension and other benefits.—BOX 
No. E5954, “ The Engineer.” 


A 


DESIGN DRAUGHTSMAN required for mech- 
anical design of nucleonic instruments Pleasant 
working conditions. Excellent rates of pay.—Apply 
Chief Draughtsman, ISOTOPE DEVELOPMENTS, 
LTD., Beenham Grange, Aldermaston, Berks 
Tel. : Woolhampton 451. ElS2 a 


THE ENGINEER 
SITUATIONS VACANT 


DESIGN ENGINEER 


Applicants are invited for the following 
superannuated appointment in the Midland 
Area for a DESIGN ENGINEER to take 
complete charge of development of High 
Speed Turbo machines. Age 30-40. Experience 
in similar work essential. Engineering Degree 
desirable. Write in confidence, with full 
personal particulars and details of qualifications 
and experience.—BOX No. E5958, “* The 
Engineer.” 


A 
DESIGN ENGINEERS required for North London 
firm of Mechanical Engineers. Experience in 
mechanical handling and/or bottling plant an 
advantage. Initial salary not less than £1050 per 
annum for first-class men of initiative and respon- 
sibility. Canteen facilities. Pension scheme. Apply 
with full particulars.—BOX No. E5912, “‘ The 
Engineer.” A 


SITUATIONS VACANT 


MANAGER required in Midlands to take charge 
of Tube Manipulating Department, employing 
mixed personnel. ust be first-class organiser. 
Technical experience not quite so important as 
organising ability. Age limit 45 years of age. Write 
iving full details of experience, &c.—BOX No. 
5957, “ The Engineer.” A 


RESIDENT ENGINEER (CIVIL) required for 
large industrial site in South Wales. Must have had 
similar previous experience. Apply in confidence, 
giving age, details of experience, when available and 
salary required —BOX No. E5935, “ The Engineer.” 

A 


RESIDENT ENGINEER required in West Mid- 
lands. Experience in handling large Engineering 
Construction projects, including Civil Engineerin 
and Plant installation essential.—Apply Genera 
Manager, Head Wrightson Colliery Engineering, 
Ltd., 46, Rutland Park, Sheffield, 10 ES9S1 a 


SENIOR DRAUGHTSMAN required by medium- 
sized Engineering Company situated in the East 
Midlands. The work will be both interesting and 
varied but applicants must have previous centrifugal 
pump and/or steam turbine experience.— Write 
immediately for interview, giving brief details of past 
experience, &c., to the General Manager, J. P. 
HALL & SONS LTD., Peterborough. E5914 A 


STRUCTURAL STEELWORK DESIGNER 
with a good knowledge of light structures as well as 
conventional steel design required by Consulting 





DRAUGHTSMAN, with general g ing 
experience, for work on Compressors and Blowers. 
State age, experience, and salary required. Canteen 
facilities and bonus scheme.—George Waller and 
Son, Ltd., Stroud. Phone: Brimscombe 2301. 
£2429 a 
ENGINEER (about 30 years) required for Consult- 
ing Engineers’ Office in Manchester ; Engineering 
Degree and/or Corporate Membership of a major 
Engineering Institution ; varied industrial experience 
an advantage. Technical investigations and reports 
in matters where litigation is being considered.— 
BOX No. E5921, ** The Engineer.’’ A 
ENGINEERS up to about 30 years of age, Univer- 
sity trained, with mathematical bias, good Honours 
Degree and preferably some industrial experience, 
are invited to apply for a position carrying an attrac- 
tive salary, pension and good general conditions, as 
Assistant in a Technical Department of an important 
engineering organisation. The appointment offers a 
wide variety of work in association with manufac- 
turers and consultants. Please send full details of 
academic training and experience.—BOX No. 
E5922, * The Engineer.” A 
ENGINEERS required for commissioning and 
operating duties on large Power Station Water-Tube 
Boilers in Provinces. Previous water-tube boiler 
experience desirable, while applicants should have 
an engineering qualification. Salary: £800 per 
annum. Adequate hotel and travel allowances. 
Write fully, stating age, qualifications and experience. 
-BOX No. E5904, “* The Engineer.” A 
ESTIMATOR required in Rochester area with 
good general engineering background, preferably 
with experience in pressure vessels and chemical 
process plant.—BOX No. E2426, “* The Engineer.” a 


HYDRAULIC DESIGN AND 
SALES ENGINEER 


Sutcliffe Hydraulics, Ltd., of Featherstone 
Lane, Featherstone, manufacturers of specialist 
hydraulic equipment, require the services of a 
competent HYDRAULIC ENGINEER. The 
work entails the development of existing designs, 
extension of the Company's range of products 
and the selling of specialist hydraulic systems 
and products. Previous sales experience an 
advantage but not vital, but good general educa- 
tion and sound engineering training is essential 
The position offers an excellent opportunity for 
advancement with a small progressive company, 
which is a member of a larger group. A four- 
figure starting salary will be paid depending on 
qualifications and experience Contributory 
Pension Scheme. —Please write giving details of 
age, education, training, qualifications and 
experience to the Secretary at the above address. 

ES953 a 





INSTRUMENT ENGINEER 


A first class opportunity has arisen for an 
Engineer experienced in the design of electronic 
and/or pneumatic process control instrumenta- 
tion, to join a major London Oil Refinery and 
Petrochemical Engineering Company 

Applicants should have at least H.N.C. with 
suitable endorsements. 

Salary up to £1500 p.a. according to experi- 
ence. Please write giving full details in confi- 
dence.--BOX No. E5946, “ The Engineer.” 


Eng Ss. Five-day week Pension Scheme ; 
holiday arrangements honoured.—Apply, stating 
full details of experience and salary required to 
BOX No. E2407, ** The Engineer.” A 


TEST ENGINEER, age 2! to 27, with degree 
H.N.C. or similar qualification in mechanical 
engineering, required for staff appointment in the 
Test House of a new Research Division. Work 
involves design of test apparatus and supervision of 
tests of friction material for automotive and indus- 
trial applications. Previous experience not essential, 
but an interest in motor vehicles is desirable. A 
generous pension scheme is available. The Research 
Division is situated in a pleasant rural area of the 
Peak District.—Applications, which will be treated 
in strictest confidence, should state age, qualifications 
and experience and should be sent to the Personnel 
Manager, Ferodo, Ltd., Chapel-en-le-Frith. 

E5950 a 


THE GENERAL ELECTRIC COMPANY 
LIMITED 


Owing to the continued expansion of the 
Company’s activities in the civil nuclear field, 
both in the United Kingdom and recently in 
Japan, additional staff is required in the Reactor 
Heat Transfer Section. 

The Section is part of the Research and 
Development Department and is concerned 
with the following activities :— 

(a) Design and improvement of reactor fuel 
elements of present and future types. 

(b) Evaluation of temperature profiles within 
reactor structures, pressure vessels and 
other equipment. 

(c) Solution of novel problems of gas kinetics 
associated both with reactor cores and with 
charge-discharge mechanisms 

Extensive Jaboratory facilities are available 
and applicants who are keen on experimental 
work will find ready co-operation from existing 
laboratory technicians. A digital computer is 
available for the numerical solution of theoretical 
work and for data reduction. 

The following staff are required : 

1. Senior Graduates, preferably with higher 
Degrees in Heat Transfer or with several 
years’ research or development experience. 

. Graduates in Mechanical or Chemical 
Engineering, Physics or Applied Mathe- 
matics, both for theoretical and experi- 
mental work. 

. Engineers with H.N.C. or H.N.D., with 
experience in experimental work. 

Applications, which will be treated as con- 
fidential, should be made in writing, giving 
details of experience, to Personnel Manager 
(DWB/5), The General Electric Company 
Limited, Erith, Kent. 


E5944 A 





TECHNICAL SALES REPRESENTATIVE 


A vacancy occurs in the Manchester Office 
of a Clydeside Firm engaged in the manufacture 
of Auxiliary Machinery. Applications are 
invited from men between 25 and 35 years of 
age, with good personality and a capacity for 
original creative thinking. To be Apprentice- 
trained and hold H.N.C. or equivalent. Duties 
will be concerned with Market problems and 
technical representation within a prescribed area 
A comprehensive training will be given prior to 
assuming responsibilities. The position offers 





RESEARCH ENGINEERS 

MECHANICAL ENGINEERS are required 
by COURTAULDS LIMITED for its Research 
and Development Organisation in Coventry, to 
work on a wide variety of process development 
and pilot plant operations. Applicants should 
possess a First or Second Class Honours Degree 
in Engineering, be not more than 26 years of 
age, and have had not less than 2 years’ industrial 
experience 

Candidates should write for a detailed form of 
application to the Director of Personnel, 
Courtaulds Limited, 16, St. Martins-le-Grand, 
London, E.C.!1, quoting reference number 
D.93 ES941 a 


MUNICIPAL MUTUAL INSURANCE, LTD.,. 
has vacancies for ENGINEER SURVEYORS in 
London and Birmingham. Posts are pensionable 
and permanent to satisfactory candidates who 
should have served an apprenticeship and have sound 
practical and theoretical knowledge. Technical 
walifications : First Class Ministry of Transport 
Certificate Salary: £735-£1060 per annum.— 
Apply in own handwriting, marking the envelope 
“ Application Engineer Surveyor” and “ Private 
and Confidential,” to Chief Engineer, 22, Old 
Queen Street, Westminster, $.W.1 ES952 a 


excellent Prospects with a progressive salary 
scale and there is a Superannuation Scheme in 
operation.— Write, 1553 Wm. Porteous and Co., 
Glasgow. 


ES893 a 


WANTED. — SENIOR JIG AND TOOL 
DRAUGHTSMAN and MACHINE TOOL 
DRAUGHTSMAN, by company in the South Coast 
Area. Experience in machining light alloys and 
knowledge of hydraulics and pneumatics an advan- 
lage. Yrite, stating age, details of experience, 
qualifications and salary required—BOX No. 
E5870, “ The Engineer.” A 


WANTED.—PRODUCTION ENGINEER re- 
quired for Engineering Department of a company 
situated in the South Coast area, manufacturing 
specialised components for the motor industry. 
Wide experience of production engineering essential. 
Some knowledge of time and motion study and works 
planning an advantage. Write, giving age, details 
of experience, qualifications and salary required.— 
BOX No. E5871, “ The Engineer.” A 


YOUNG ENGINEER required for training in 
centrifugal pump design. Applicant should have 
good knowledge of hydraulics. Electrical design 
©XPerience desirable but not essential. Good 
Prospects for suitable applicant. Near S.E. London 
district.—BOX No. E5948, “ The Engineer.” A 
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A. MONK & COMPANY 


LIMITED 


WARRINGTON, LANCS. 


REQUIRE SENIOR 
AND JUNIOR 
SITE ENGINEERS. 


Applications invited from 
those who are experienced 
in the various duties and 
responsibilities associated 
with these positions. 

Full details of age, experience, 
etc., to Mr. H. Hudson, 
Personnel Department, 
Padgate, Warrington. 


E5938 a 








WATER-TUBE BOILER PLANT 
DESIGN 


STAFF VACANCIES 


(a) Senior and Junior Design Engineers 
for Proposal and Contract work on 
Water-Tube Boiler Plant. Previous 
experience on Water-Tube Boiler design 
preferable but not absolutely essential. 
Minimum qualifications are an engineer- 
ing degree and/or A.M.I.Mech.E., while 
starting salary will be in the range £650 
to £1150 p.a., dependent upon qualifi- 
cations and experience. The work is 
interesting and varied and covers a wide 
field of heat-transfer applications. 
Proposal Draughtsman for interesting 
work on complete Water-Tube Boiler 
installations. Applicants should have 
some previous experience on Water- 
Tube Boiler Construction and layout. 
Salary according to experience but not 
less than £15 per week. 

Five-day week, Pension Scheme. 

Dining Room. 

Write, Staff Manager, 

FOSTER WHEELER, LTD., 
3, Ixworth Place, 
London, S.W.3. 


Staff 


ES782 a 








JOHNSON, MATTHEY & CO., LIMITED, 


DESIGN ENGINEER 


Aged 23/33, with good drawing-office 
experience, is required for a Chief Mechani- 
cal Engineer’s office in Central London. 
A sound practical training and knowledge of 
engineering services is essential. 


The work entails handling projects from 
the drawing-boa d through to construction 
and running in fo: production. 


Conditions of service include free lunches 
and an annual bonus, also a contributory 
pension scheme. Salary according to age, 
qualifications and experience. 

Write, giving full details of age, qualifica- 
tions, experience, &c., to the Secretary, 
Johnson, Matthey & Co., Limited, 78, 
Hatton Garden, London, E.C.1. 


ES738 a 











TECHNICAL WRITER 


Applications are invited for a position as 
Technical Writer in the Publicity Depart- 
ment of a large electrical engineering works 
in the Birmingham area. The work is varied 
and interesting and the position carries good 
prospects and salary. 


Experience in the preparation of engineer- 
ing publications and articles for the technical 
press is essential. Applicants should be 
between 30-35 years of age and preferably 
hold an electrical Engineering Degree or its 
equivalent. 


Replies, which will be treated in strict 
confidence, should give full details of educa- 
tion and experience and should be addressed 
in the first instance to :— 


The Secretary, 
BOX No. 72, 
Stowe & Bowden, Ltd., 
19, Cursitor Street 
London, E.C.4. 
E5925 a 
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HEAD WRIGHTSON & 
COMPANY LIMITED 


GENERAL MANAGER 


A well-established and expanding com- 
pany seeks a General Manager for a division 
in South Wales engaged in the manufacture 


ELECTRICAL 
of high-quality light and medium engineering 


RESEARCH AND DEVELOPMENT ENGINEER 
products and precision sheet meta! fabrica- 
DEPARTMENT = ea 
wanted by leading German manufacturer for 
German-English translations. Applications 
are invited from British-trained engineers 
undertaking research on the steam side of with a good general education and sound 

3 7 B technical training, preferably also with 

Heat Exchangers for Nuclear Power Stations. ‘cal — b y steati ; tional and engineering background, famili 
SFRGERS SCS the application o arity with metallurgy and the welding of 
electric equipment. Good working know- stainless steel, who has held a senior 
ledge of German is essential. The ability to managerial post embracing co-ordination of 





TECHNICAL MANAGER 


Applications are invited for the position 
of TECHNICAL MANAGER at the 
Leigh, Lancs, Works of the Wiring and 
General Cables Division. The successful 
applicant will be responsible to the Divisional 
Chief Engineer for the operation of the 
Technical Department at these Works, 
including the development of new products 


require a GRADUATE MECHANICAL or Starting salary will be not less than £3000 


CHEMICAL ENGINEER to lead a team 
This post offers exceptional opportunit 
to a man aged 40-55, with a first-class educa- 


Previous experience of two-phase flow 


would be an advantage, but engineers with 
ge, & production, development and sales 


and processes, and the test and quality 
control services in the Works. The success- 
ful candidate should have a degree or 
equivalent in Science or Engineering, and 
preferably have some experience in the 
Rubber Cable Industry. Applications in 
writing to be submitted to the Manager 
(Personnel), British Insulated Callender’s 
Cables, Ltd., Surrey House, Temple Place, 
London, W.C.2 


good alternative research experience will be 
considered. 


Applicants should be under 35 years of 
age, and should write, giving details of train- 
ing, qualifications and experience, to The 
Personne! Manager, Ref. RD/28, Teesdale 
Iron Works, Thornaby-on-Tees. 


write clearly and concisely will be expected 
of candidates. A five-day week is worked, 
with generous holidays. Favourable housing 
conditions for permanent staff. Apply, 
Stating age, education, qualifications, 
experience and salary required, to BOX 
No. E5790, ** The Engineer.”’ 


Write briefly and in confidence 


The Managing Director (RT.32), 
EXECUTIVE APPOINTMENTS 
LIMITED 


’ 


78, Wigmore Street, London, W.1. 


ES905 A FS9IS A A £5924 a 




















CALTEX SERVICES, LIMITED 


CHEMICAL AND MECHANICAL DESIGN 
ENGINEERS 


Applications are invited for these positions from men under 35 years of age who have Honours 
Degrees or equivalent in Chemical or Mechanical Engineering and four or more years of subse- 
quent experience in design work connected with pressure vessels, pumping installations, heat 
exchangers, pipe runs, &c., as encountered in the petroleum refining industry 


MECHANICAL ENGINEERS 


are required by 


the United Kingdom Atomic Energy Authority at Aldermaston. 


Post 1. Ref. 2278/25. To be responsible to a senior engineer for the control of an Inspection 
Section dealing with precision components and assemblies manufactured mainly from special 
materials 

A knowledge of the practice of Metrology and fundamental inspection is required, together 
with a sound engineering experience and good personality 

Post 2. Ref. 2279/25. To investigate mechanical problems in the toolroom and precision 
workshop field ; to study the application of new machines and techniques in development and 
“one off’ workshops and to carry out research and develop new methods of machining and 
manufacture. 

Considerable tool room and precision workshop experience is essential 

Qualifications : A recognised engineering apprenticeship is required and A.M.1I.Mech.E. or 
equivalent qualifications. 


SALARY: £1345-£1800. 
Contributory Superannuation Scheme. A house or substantial assistance with house purchase 
will become available for married officers living beyond daily travelling distance. 


POSTCARDS for application forms to the Senior Recruitment Officer at Atomic Weapons Knightsbridge Green, 
Research Establishment, Aldermaston, Berks. Please quote appropriate reference number. London, S.W.1 


E5900 a E5843 


The positions are initially in the London Office with probable transfer overseas later, most 
likely to the Middle East 


The commencing salary would be in accordance with qualifications and experience 


Apply in writing in the first instance quoting “* LON’ and giving complete details, to 


Caltex Services, Limited, 
Caltex House, 
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15 5L0GG 


INTERNATIONAL CORPORATION 


REQUIRE URGENTLY 
TWO SENIOR PROJECT ENGINEERS 


Due to continued expansion of activities in the Petroleum Refinery and Chemical Plant fields, 
Kellogg International Corporation have openings for Two Senior Project Engineers with the 
necessary experience for handling entire projects from inception to completion. Applications 
are now invited for these posts which carry salaries commensurate with the considerable back- 
ground of experience required. Suitable applicants should have the following essential qualifica- 
tions : 

(a) University degree and membership of one of the recognised professional institutions. 

(b) Extensive experience in handling project work of a similar nature. 

(c) The qualities of drive and energy needed to stimulate all those working with him on his 


BRITISH OXYGEN GASES LIMITED 


SENIOR ENGINEER 


A vacancy has occurred for a Senior Engineer for the 





Medical Design and Development Group 


of the Company, situated at Harlow. 


The successful applicant must fill the following requirements :— 


1. Be capable of assessing the technical requirements for and initiating project. 
design and development of medical apparatus of the kind made by the (d) The desire to enlarge his field of experience by keeping in touch with latest developments, 
coupled with willingness to travel to the U.S.A. and to the many European countries in 


Company. 


Must be able to establish the technical requirements and design para- 
meters for new equipment and be able to discuss these problems with 
members of the Medical Profession. 


3. A knowledge of the physiology of breathing. 


which Kellogg International Corporation are now operating. 


MECHANICAL EQUIPMENT PIPING ANALYTICAL 
ENGINEER ENGINEERS 


This is a real opportunity for a top-level man, Must hold an engineering degree. The work 
thoroughly experienced in the selection and consists of the preparation of piping flow dia- 
specification of oil refinery mechanical equip- grams for process and utility systems. Engineers 
ment, including pumps, compressors, turbines in these positions will work intimately with the 


Ne 


4. A knowledge of the problems of pressure and flow-control and/or and engines, water equipment plant, refrigere- process design of tefimery and chemical pleats 
instrumentation and have experience in the design and development of tion plant, etc. Engineering degree or equivalent and handle problems of instrumentation, pump- 
light mechanical and electronic equipment used in these fields. —- with sound practical experience in this _ing, gas compression, heat exchange and other 

eld. nit operations, A c 4 
5. High intellectual capacity with an ability to analyse, investigate and The position involves, at senior level, liaison will be required but on atthe anauer ie te 
° g! cage p : and devel eg f A with clients and manufacturers and will there- successful candidates to acquire an understanding 
advise on problems arising in the design and development of equipment fore entail visits in U.K. and to the Continent. of the processes and plants involved, a period of 


Also qualified and experienced engineers in the initia! training will be allowed for at full salary 


following categories. 
INSTRUMENT ENGINEERS Ones Seen 
Must hold Engineering ee, experienced in 


B Sc. degree or equivalent preferred, though not : il refiner ; 
absolutely necessary provided candidates have a oon oll Pipi ical plant offsite 
great deal of practical experience. Our permanent staff enjoy above average 
salaries, opportunities for advancement, atirac- 
HEAT TRANSFER ENGINEERS tive personne! benefits, working conditions 
First class men holding Engineering Degree, or and an excellent Social Club. 
equivalent, for Heat Exchanger work. Must Applications, giving brief details of qualifications 
have at least 5 years’ experience on mechanical and experience, should be addressed in the first 
Personnel Manager, and thermal designs. place to the Personnel Manager. 


BRITISH OXYGEN GASES LIMITED, KELLOGG INTERNATIONAL CORPORATION 


Spencer House, St. James’s Place, London, S.W.1. 7-10, CHANDOS STREET, CAVENDISH SQUARE, LONDON, w.1 
(Please quote reference 138/G) 
E5929 a £5920 a 


used in anesthesia, assisted respiration and oxygen therapy. 
This is a senior position and offers good prospects for the future. 


Housing assistance is available if required. 


Write, stating full details of age and experience, to :— 
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have been retained have been retained WORKS MANAGER 
MS have been retained to advise on the to advise on 
| to advise on the appointment of a appointment of a 
appointment of a CHIEF ENGINEER WORKS ANAGER cer = age 3 ee es 
M Manager, age 40/50, for one of their sub- 
~ , ‘ : sidiaries employing about 800 personne! 
SALES ENGINEER for a leading firm of civil eer 5 
engineering contractors in nor 8 company cltunted ia s plessant Candidates should have had considerable 
4 I aa ‘ The Chief part of Hampshire and engaged on the experience in Factory Management and in 
Shame at ctanior enghenetie Engineer will be responsible Se ee een «ae components. "The ‘Company making. th 
Manager ofa major enginecring a ah watlip for the precision equipment for the engineering appointment is anxious to engage a man 
company supplying heavy 2 ao , tes f industry. The company, which has a with drive and initiative, and applicants 
power plant components. preparation = — high reputation, at present employs should be prepared to operate with any one 
new projects and all permanent . atel 200. 4 nate of the subsidiaries within the organisation 
a rOxXImME y < l an oc ies g j 4 iti 
The Sales Engineer will be and temporary work. rte ciate Gi Siith ta, &. oti - he a initial period with the Parent 
responsible for selling the The Chief Engineer must be ample room for expansion , ere . 
company's products and a thoroughly experienced pre igen Reodegh pm lea 
services in London and the engineer, fully abreast of The Works Manager will be responsible candidates who have qualified as a member 
South of England and for modern development in to the Technical Director for the of either A.M.I.Mech.E. or M.1.P.E. This 
ini . j E t attractive salary 
maintaining liaison between constructional work and able executive management of the factory iiss ath condoms ane Fw stage tower 
company and client from to collaborate in the and will act on his behalf when he is 
initial enquiry to completion development of new designs away. He will be expected to take an Please reply, giving details of age, present 
of contract. and methods of construction. active part in any future development ney Sencar gon rahe mes pres ea 
: Candidates must have a plans BOX No. E2427, ** The Engineer.” A 
Candidates must have d ‘agpeae Saar 
egree in civil engineering and 
experience of technical sales. — a cuapauiie’ ‘aiaieiom of Candidates must have attained a 
A professional qualification in the Institution of Civil position of responsibility as production 
mechanical engineering would Engineers ; must have led a or works manager and have experience ALFA-LAVEL COMPANY LIMITED 
be an asset technical ‘ team for civil in high precision engineering, with a require a 
. . P knowledge of modern control procedures 
. *ngineerin consultants or . TECHN L SALES 
Preferred age 28 to 32. Salary epson m4 and work — study. Professional! bitnhaha nated anda 
and allowances about £1,500 " 35-45 chin atin inition qualifications in mechanical engineering, ‘ine tes esta Wilton handi 
F Bs a S. sale . or the Sout idlands Area, to handle 
on appointment, pension and £3500 Hwan lh peution although not essential, are desirable cones, seaddian caine. eek boo 
life insurance. ones orale z ; ; exchanger sales to diesel and turbine manu- 
scheme. Assistance with Preferred age 35-40. Commencing facturers and users, machine shops and the 
Please send brief details in moving expenses if necessary. salary will be up to £2,000 according to process industries. bi ae Minada tave 
ee eee ee ee spent. Athanine nen woettbatery ulneg ations so WNL. or 
G.1640, to J. G. Smith. [n Please send brief details in pension and insurance scheme higher level, and preferably some selling 
no circumstances will a confidence, quoting reference experience in similar fields. 
candidate's identity be G.1659, to H. A. P. Disney. Please send brief details in confidence, HEAT EXCHANGE 
disclosed to the company In no circumstances will a quoting reference G.1673, to M. B ENGINEER 
concerned unless he gives candidate’s identity be Berks. In no circumstances will a : : L = 
: , ‘ : ‘ ahd candidate's identity be disclosed to the This is a new post at our Brentford Office, 
permission after a confidential disclosed to the company . ’ . or requiring an engineer with heat exchange 
interview at which he will be concerned unless he gives company concerned unless he gives experience for calculation and sales develop- 
given full details of the permission after a confidential permission after a confidential interview Seecer are =. Plate Type Heat 
appointment interview at which he will be at which he will be given full details of Applicants for this interesting position 
given full details of the the appointment. should have a practical and commercial 
AGE IN’ SELECTION , : outlook. 
eta EOllng LECTIO appointment. MANAGEMENT SELECTION Write, giving details of age, ae 
AS 4 ' ‘L wT a Y ae © r x v4 artes . previous experience and salary expected, to : 
; MANAGEMENT SELECTION LIMITED Ref DGG 
17, Stratton Street, London, W.1. LIMITED 17, Stratton Street, Londen. W.1 ALFA-LAVAL COMPANY, LTD., 
str Ss sondon, W.1. Jim ’ oe GREAT WEST ROAD, 
; i7, Stratton Street, London BRENTFORD, MIDDLESEX 
E134 4 F156 A E135 A F5940 A 






























SHORTS 


(Light Aircraft Division) 


The design team for this newly formed division is now being assembled. It 
will be under the personal leadership of the head of the Division, and will be 
small in size, in consequence, members will be expected to undertake a wide 


have vacancies for 






variety of duties. 


Applications are invited from Engineers who have an interest in light aircraft 
and who like the idea of hard work in a small group. Vacancies occur for 
Juniors and Seniors in the following categories :— 


Control and Stability Calculations. 


Equipment Installation Design. 
INSTRUMENT ENGINEERS Mechanical Design. 


Performance Prediction 


Applicants should have adequate academic or Power-Plant Installation Design. 
professional qualifications in electrical : Strength and Stiffness Calculations. 
engineering or physics and should have design Structural Design. 

experience in electronics, process control Vibration Analysis. 


or instrumentation. 


Weight Prediction and Control. 


Attractive salaries will be offered to experienced and qualified applicants and 
assistance with removals and housing will be available to approved married 
candidates from Great Britain. 


INSTRUMENT TEGHNIGIANS The Company operates a Superannuation Scheme. 


Applicants should have experience in the All successful candidates will be interviewed personally by Mr. F. H. Robert- 


commissioning and servicing of instruments 


son, Chief Designer, Light Aircraft Division. 


and process control equipment. Write in the first place to the : 


Applications giving details of training, 
qualifications and experience should be 


Staff Appointments Officer, 


SHORT BROTHERS AND HARLAND, LIMITED, 
BELFAST, 


addressed to Head Office Staff Department dee GA. at? 
(WF 40), Unilever House, Blackfriars, 
London, E.C.4. 






Interviews will be arranged either in London or Belfast. 


ES789 « E5930 
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PLANT INSPECTORS AND 
CORROSION ENGINEER 


APPLICATIONS are invited for these positions from men not over 40 years of age with a 
degree in Metallurgy or Mechanica!l/Chemical Engineering and subsequent experience of this 
» type of work in the Oil Industry. 


(a) LONDON Plant Inspector/Corrosion Engineer not over 40 years of age with experience 
both in cathodic protection and inspection of oil refinery plant. Initially with 
Caltex Services, Ltd., in London with likely transfer to Bahrain later. 


Pjant Inspectors (2) not over 40 years of age whose duties would be the physical 
inspection of refinery equipment and the recommending of replacements and 
new materials necessary to ensure safe continuous operation of the Bahrain 
Petroleum Company, Ltd.’s Refinery. A recent graduate willing to train might 
be considered for one of the Bahrain openings. 


The commencing salaries would be in accordance with qualifications, experience and location 
of work. 

The London position carries normal pension plan benefits, lunch vouchers and leaves. In 
Bahrain the company provides free air-conditioned accommodation and a living allowance with 
an initial kit allowance, medical attention, paid home and local leaves with passage paid for the 
former and generous assistance towards fare for latter, and also participation in Pension and 
provident fund plans. 

Apply, in writing, giving full personal particulars and details of experience, quoting “ INS "' 
to Caltex Services, Ltd., Caltex House, Knightsbridge Green, London, S.W.1. 









(6) BAHRAIN 













E5903 a 













MISCELLANEOUS 





D. HEPBURN 


Professional Engineer 
(Registered in Ontario) 


Mechanical, Electrical 
and Agricultural 


Available for Consultations, 
Designs, Plant Layouts, Supervision 
of Installations, Translations from 
Technical French and German to 
English. Will travel anywhere in 
Free World. 


Postfach, Basel 2, 
Switzerland. 
E153 1 















NABISCO FOODS, LIMITED 
(Formerly The Shredded Wheat Company, 
WELWYN GARDEN CITY, HERTS, 





Limited) 







invite applications for the position of 


MANAGER OF MECHANICAL 
DEVELOPMENT 


Successful applicant will be a fully-qualified MECHANICAL ENGINEER, with many years 
of practical experience of mechanical drawing and design of machinery including automatic 
processing, packaging and similar equipment, part of it in a position of responsibility such as 
project engineer. He will have a real desire to do, and possess considerable inherent natural 
ability for original development work, and be capable of organising and directing the work of 
others, and of collaborating with Production, Engineering and other departments. 

The Manager of Mechanical Development will - directly responsible to the Works Director for 

1. Increasing the operating efficiency of existing equipment through mechanical improve- 
ments installed and tested in actual production ; 
Introducing economies through reductions in labour by the development of mechanical 
equipment. 

This position carries commensurate salary, progressive salary grade, 
considerable scope in an expanding organisation. 

Applicants invited to write, in strict confidence, stating age, educational background, experience, 
present position and salary to Executive Administrator—Personnel. 












5 


excellent amenities, and 


ES901 A 








DRAUGHTSMAN 


UNILEVER LIMITED, at their Food Research Department near Bedford, 
require a Draughtsman in the Development Division, to work on the design of 
special purpose machinery and of Pilot Plant equipment in connection with the 
food industry. Candidates must have served a full engineering apprenticeship 
and possess a good Higher National Certificate. The preferred candidate will 
be about 25 years of age and have completed National Service commitments. 


Salary will be paid according to age and experience and there is a compre- 
hensive superannuation scheme. 


Please apply to: The Staff Officer (IDM.71), Unilever Limited, Colworth 
House, Sharnbrook, Bedford. 














BRITISH PITOMETER 
COMPANY, LIMITED, 
invite applications for the following posts at 

their works in Park Royal, London :— 
DEVELOPMENT ENGINEER, inter- 
ested in applying new or improved ideas to 


SITUATIONS WANTED 











CANADA.—Scotch Engineer with wide experience 
in Canada, wishes to join British company opening 4 
branch or requiring representation in this country 


flow-measuring instruments and recorders, Preferences, steel, metallurgical, mining lant, 

also to level indicators, transmission and industrial furnaces and auxiliary equipment. eply 

control systems, &c. A background know- in strict confidence.—BOX No. E2421, “ The 

ledge of smal! mechanisms and/or electrical Engineer.” 8 
ur i be advan- 

measuring instruments would be a GRADUATE (Mod. ianguages), now design- 


tageous, but is not essential. The post is a 
new one and offers scope for initiative 

SALES ENGINEER, who would 
expected to discuss flow measurement and 
allied projects with clients and be responsible 
for the preparation of estimates, tenders and 
specifications. There is every prospect of 
rapid advancement for the right man. 

DRAUGHTSMAN/DESIGNER, to en- 
gage on detailed design and development of 
instrumentation coming generally within the 
above category. He would be expected occa- 
sionally to take part in field trials and other 
outside duties 


draughtsman (Mech.), seeks technical translation- 
be French, Italian, Spanish into English.—BOX No. 
E2424, “ The Engineer.” # 





MISCELLANEOUS 


WORKS ge BA TIME SHEETS, COST- 
ING SHEETS, STORES FORMS AND EVERY 
DESCRIPTION OF PRINTING for the Engineer- 
ing and Allied Trades. Quotations by return. 
Prompt delivery.—J. H. Yeomans (Printers), Ltd., 
4, Sunbeam Road, London, N.W.10 (Elgar 7928 
7800). E5902 1 


DAVIES INVESTMENTS nat feng Be we 

still offer 74 per cent. on sums £20 to £ 500 (with- 
drawal on demand) with extra 4 per cent. on each 
£500 unit.—Details from Investment Dept., E.R. 
Davies Investments, Ltd., Danes Inn House, 265, 
Strand, London, W.C.2. E1491 











There is a life insurance and pension 
scheme. Applications, giving age, particulars 
of career and salary required, should be 
addressed to the Chief Engineer, British 
Pitometer Co., Ltd., 52, Minerva Road, 
Park Royal, N.W.10, and will be treated in 
strict confidence. E5939 a 

























BUSINESS OPPORTUNITIES 











BELGIAN METALLURGIC FACTORY of 


middle importance wants to enter into connection 
with British firms desirous to collaborate or to take 
an interest in manufacturing material in European 
Common Market. Write to Journal.—BOX No. 
E5750, “* The Engineer.” oO 


REMPLOY SPONSORSHIP SCHEME.—Send 
for details which show an attractive proposition to 
manufacturers.—Write to the Managing Director, 
agin Ltd., 25-28, Buckingham Gate, S.W.1! 
or telephone ViCtoria 6621 (12 lines). EISS o 


MEDIUM HEAVY ENGINEERING COM.- 
PANY in Midlands wishes to contact firms who are 
looking for capacity for the complete manufacture 
of contractors’ plant or similar machinery.— BOX 
No. E2430, “ The Engineer.” 0 





FOR HIRE 


LATTICE STEEL. 











Erection Masts (light and 


heavy), 30ft. to 150ft. high, for immediate hire.— 
——s 21, Hobart House, Grosvenor Place, 
S.W.1. (Phone, SLOane 5259). E103 k 





ae | 


CASTINGS.—We can save your porous castings, 
ferrous or non-ferrous, by an approved impregnation 





process ; sample castings treated ; A.I.D. approved 
—Recupero, Ltd., 66, South Harrow Viaduct, 
Harrow, Middlesex ("Phone Byron 1178). E109 mw 


KELLERING AND CAM PROFILING capacity 
up to 8ft. by 6ft. or 6ft. diameter —ARMYTAGE 
BROS. (KNOTTINGLEY), Ltd., The Foundry, 
Knottingley, Yorkshire (Telephone: Knottingley 
2743/4) E116 Mw 
HEAVY AND MEDIUM PLATE AND PRESS 
SHOP CAPACITY AVAILABLE, London area. 
14,000 sq. ft. onaieg & bay equipped with 40 tons 
overhead crane with 32ft. lift. Equipment includes 
12ft. by 4$0-ton brake press 12ft. by tin. 
shear and arc welding uipment. 
details of enquiries.—BO No 
Engineer.” 


capacity 

Please send 
£5945, “ The 
MW 





MACHINERY Etc. WANTED 


WATER COOLER, 7000 g.p.h., 750,000 B.Th.U.’s/ 
Hr. from 50 deg. C.—BOX No. £2423, “ The Engi- 
F 











neer. 


FLOOR TYPE SLAT CONVEYOR, 4it. wide, 
150ft. long, intermittent running 22-25 f. p.m., 
total load 136 tons, sizes approximate.—Details to 

Buyer, Universal Asbestos meee Co., 
Ltd., Tolpits, Watford, Herts. 926 + 
ROLLING MILL DRIVE, {000 h.p. reversing 
0/150 r.p.m. Mill Motor together with suitable 





motor generator for Ward Leonard control 
BOX No. E2428, “ The Engineer.” ' 











FOR SALE OR HIRE 


Butters 10-ton Electric Derrick Crane, 120ft. jib. 
2-motor t New 1955. Complete with 25ft. 


Towers and Bogies. : 
Fowler 150 h.p. 0-4-0 Diesel Locomotive, 4ft. 84in. 
gauge. Fully reconditioned. 
ABELSON AND CO. (ENGINEERS), LTD., 
Coventry Road, Sheldon, Birmi , 26. 
"Phone : Sheldon 2424. E5894 G 





ONE 10-TON ELECTRIC LUFFING AND 
TRAVELLING JIB CRANE by Cowans, 
Sheldon and Co., Ltd. SOft. maximum rgdius of 


jib, maximum lift above rail level 45ft., motorised 
230 volts d.c. 
JOHN CASHMORE, LTD 
NEWPORT, MON £154 G 





CALCIUM SILICIDE.—Finely ground CALCIUM 
SILICIDE—for nodular iron, exot ic compo- 
sitions, etc. (now being ully used by several 


foundries) at prices which save 
eo irb, seed hanes Street, Edgware, Mi die 
sex. 126 





FOR SALE 


FRED WATKINS 
(ENGINEERING) LTD. 


STEAM BOILERS.—Cochrane Vertical (New) 
Sft. 6in., 8ft., 7h. 6in., 7ft. and 6ft. in dia., 100, 
150 Ib. w.p. ; reconditioned 8ft. 6in. down to 3ft 
dia. ; Economic 4ft. to I1ft. 6in. dia., including 
new 7ft. and 8ft. dia., 150, 180 and 200 Ib. wp. : 
300 reconditioned Vertical Crosstube, all sizes 

AIR COMPRESSORES.—Two Belliss & Morcom 
2500 c.f.m., 100 p.s.i., 550 hp. motors; also 
Broomwade 500, 400, 300, 200 and 130 ¢.f.m., all 
motorised ; and several others of various makes 
and capacities 

7 . |RECEIVERS, stocked up to 9ft. dia 


pressu 

ELECTRIC MOTORS.—-150 Totaliy Enclosed and 
Flameproof Motors up to 100 h.p. 

MOBILE ROAD CRANES..-10-ton Lorain lorry 

mounted, 30ft.-70ft. extendible jib ; 10-ton 33 R.B 

track mounted, 40ft. jib; 84-ton Ransomes 


100 


Diesel/Electric, 21ft. jib; 6-ton Coles Diesel 
Electric, pneumatics, new 1948 (2); 6-ton Coles 
Diesel/Electric, solids; 4-ton Coles Diesel 
Electric, solids, 1945 ; 4-ton Jones KL44, diese! 
1950; 3-ton Jones “Super 46” diesel, pnew 
matics (3) 


OVERHEAD CRANES.—40-ton Babcock, 40ft 
span, 400/3/50, “‘ Goliath” ; 30/5-ton Adamson, 
42ft. Jin. span, 400/3/50; 20/6-ton Vaughan 
42ft. 3in. — ee cabt type ; 20-ton King, 42ft. 3in 
span, } ton Morris, 35ft. span, hand 
pee Dae i FR, Morris, 45ft. span, 36ft. lift ; 
10-ton Morris “ Goliath,” 40ft. span, 400/3/50 ; 
10-ton Vaughan, 23ft. Gin. span, 400/3/50 ; 
10-ton Vaughan, 21ft. span, 44ft. lift; 74-ton 
Wharton, 25ft. span, 400/3/50 ; 5-ton Henderson, 
24ft. Jin. span, 1946; 5-ton Morris, S8ft. span, 
hand operated; S-ton Royce, 2-motor crab 
440/3/50 ; 5-ton King, 29ft. 3in. span, power 
hoist, hand travel ; S-ton Morris, 28ft. 6in. span 
power hoist, hand travel; 4-ton Morris, 19ft 
span, 220V, d.c. (3); 3-ton Adamson, 48ft. span, 
400/3/50 ; 2-ton Adamson, 34ft. span, 400/3/50 
(2) ; 2-ton Morris, 18ft. span ; 2-ton Vaughan, 


27ft. 6in. span, 2-motor ; majority of the above 
are unused. 

DERRICK CRANES.—7-ton Rushworth hand 
30ft. jib ; 5-ton Wilson Electric, 70ft. jib ; 14-ton 
Anderson Grice, hand, 40ft. jib. 

RAIL CRANES.—18-ton Brownhoist, steam, 5Oft 


jib ; 10-ton Coles steam, 40ft. jib ; 10-ton Grafton 
34ft. jib, diesel conversion ; 8-ton Wilson steam 
35ft. jib ; 5-ton Grafton, 35ft. jib, diesel conver- 
sion ; 5-ton Smith, SOft. jib (2); S-ton Cowans 
Sheldon, SOft. jib. 

LOCOS.—Fowler diesel, 150 h.p. (2); Ruston 
diesel, 80/88 h.p., new 1942; Bagnall I4in. by 
22in., two oil fired, one coal ; Peckett steam, 7in 
by 12in., 1941; also 3 miles track, 24in. gauge, 
Bogies, Turnouts, &c. 

STEEL PIPING.---5S0,000ft., 
60,000ft., 3in. black, new ; SO0O00ft., 3in. seamless ; 
1000ft., 12in. seamless ; SO00ft., 14in. seamless ; 

18in. riveted ; 280ft., 2lin. o.d. welded 

flanged ; 3800ft., 2lin. seamless flanged , SO0Oft., 
24in. riveted ; 1450ft., 27in. 0.4. welded flanged ; 
216ft., 48in. riveted ; 216ft., in. riveted 

AST IRON PIPES Large stocks all sizes up to 

24in. flanged and s.s. Immediate delivery 

ALVES.—-Exceptional Surplus Ministry Lot New 

Stainless Acid Cocks and Vaives, over 5000, imme- 

diate delivery, below makers’ prices. Large stock 

all sizes, Parallel Slide Sluices, Gunmetal, Reducing 
and Check Valves. List on request. 

STORAGE TANKS.—300 cylindrical and rectang- 
lar up to 12,000 gallons, for oil and petrol, also 
sectional steel and cast iron up to 50, 600 gallons. 

MACHINE TOOLS.—Scriven Plate Bending Rolls, 
14ft. by jin. ; Robertson Straightening Rolls, 
8ft. 6in. by din.; Berry Bending Rolls, 7ft. by 4in.; 
Tangye 200-ton Hydraulic Vertical Straightening 
Press, 15ft. by 3ft. table ; Herbert IND Miller, 
6lin. by 1Sin. table ; Pels Punch and Shears, jin 
capacity ; nine new 2 cwt. and | cwt. Pneumatic 
Hammers; Bliss 14T Tapering Press; Bonn 
Hydraulic Tube Bender up to 20ft. by 4in. bore ; 
Bigwood geared Bending and Straightening 
Machine up to I2in. by 6in. R.S. Joists; two 
40KVA. Spot Welding Machines ; Wire Drawing 
Machine, 3 die up to din. copper ; 50kW. Electric 
Furnace, 1000 deg. Cent., chamber S4in. by Win. 
by 2lin. 


SLING ENGINEERING WORKS 
COLEFORD, GLOS. 
*Phone : Coleford 2271/2 


2in. Galvanised, new ; 


~ 


< 


E106 o 





a OLDFIELD & SCHOFIELD (Sin. centres, 
YPE C, S.S. and S.C. GAP BED LATHE, on 
lon bin, “ped, admits 10ft. between centres 

NEW MITCHELL OF KEIGHLEY 144in. centres 
S.S. and S.C. GAP BED LATHE, on 14ft. bed, 
admits 7ft. 9in. between centres. 

NEW MITCHELL OF KEIGHLEY 12}in. centres, 
8.8. and S.C. GAP BED LATHE, on 12ft. bed, 
admits 6ft. 9in. between centres. 

NEW GRANOR Ilin. centres, S.S. and S.C. GAP 
os LATHE, on 14ft. bed, admits 9ft. between 


NEW 4 MITCHELL OF KEIGHLEY 104in. centres. 
LATHE, on 10ft. bed, admits 
tres. 


cen 
NEW WOODHOUSE & MITCHELL SERIES 85, 
104in. centres, S.S. and S.C. GAP BED LATHE 
on 10ft. bed, admits 6ft. between centres. 
All above motorised for 3 phase A.C. supply. 


THO* W. WARD LTD. 


ALBION WORKS - - . SHEFFIEL D 
*Phone: 26311. "Grams: “ Forward.” 
E216 G 





NISSEN TYPE HUTS for sale. Prompt despatch 


of 16ft., 24ft. and 30ft. wide huts ; also “ Romney" 
Huis, 35ft. wide, and “ Blister ” Hangars, 86ft. 6n 
and 91ft. — These buildings are in various 
lengths and steel framework with gal- 
vanised corru terse steel sheeting. —Full — from 
Dept. 115, Thorn and Sons, Rackets ton 
Road, Bexleyheath, Kent (Tel. : in 308) 


Mat 
Classified Advts. continued on page 110 








FOR SALE 


600 


ALTERNATOR SETS 


Fou ae bog Agen Drives by ENGLISH 
ELECTRI volts, 3 phase, 50 cycies 
supply ; each comprising slipring motor, 738 
r.p.m., coupled to gearbox pring final 30 ¢.p.m., 
with barring motor, control gear, oil pumps, oil 
cooler. Transformers available for 11,000/415 
volts with switchgear 

2500kW., 440 me 3 phase, 
condensing am Turbo Alternator Set by 
BRITISH « HOMSON HOUSTON : 255 p.s.i 
initially, capable of extracting $5,000 ib or more 
steam/hour at pressures up to 35 fb. Turbine 
also designed to operate fully condensing and is 
complete with ancillaries and switchgear 

3000k W., 6600 volts, 3 phase, 50 cycles pass-out 
condensing Steam Turbo-Alternator Set by 
METROPOL TITAN VICKERS, date 1948 ; tur- 
bine designed to work with steam at 340 p.s.i., 
600 oS total temperature, and to pass out up 
to &, ib steam/hour at 40 p.s.i. Makers 
confirm that it is also suitable to operate double 
ass-out at the two pressures shown. Turbine is 

ik on to its surface condenser at floor level and 
is complete with pump and ancillaries, alternator 
complete with switchgear to form a complete 
installation as at present arranged. 

$000 cfim., 12 psi. BELLISS & MORCOM 
2-stage Turbo Blower, mounted on bed plate and 
direct<oupled through reduction gear ratio 
7°3:1°5 to 400 hp. Synchronous Motor by 
Lancashire Dynamo Co., 400 volts, 3 phase, 50 
cycles, 1500 ¢.p.m., and complete with control 
gear. 


GEORGE COHEN, 


Sons and Co., Ltd., 
Wood Lane, London, W.12 
(Shepherds Bush 2070) 
Stanningley, Nr. Leeds 
(Pudsey 2241) 


50 cycles pass-out 





FOR SALE 
ORMEROD 26iN. STROKE SLOTTING 
MACHINE 
Table S0in. square with power feeds and rapid 
traverses in all directions ; late type machine in 
first-class condition 


F, J. EDWARDS LTD., 


359.361, EUSTON ROAD, 
LONDON, N.W.1! 


EUSton 4681 and 3771. E5898 G 


THE 
FOR SALE 


VALES PLANT REGISTER LIMITED 
OFFER FOR IMMEDIATE SALE 
CRANES 
NEALS 15 cwt. PORTABLE, 3 jibs, Lister diesel, 

pneumatics 1957/8. £600. 
NEALS i-ton “D” MOBILE, 30ft. 
Ruston engine, pneumatics. 750. 
JONES * Super 20" MOBILE, 16ft 


solids. £275. 
JONES “ Super 22’ MOBILE, 24ft. jib, pneumatics 


and .. Wy 
NEALS * ” 2-ton MOBILE, 35ft. jib, Ruston 
16ft. 


swan-neck, 


jib, petrol 


engine, smunieie £1450. 

COLES 24-ton EMA MOBILE, 

ine, pneumatics. £1050 

ANI ERSON GRICE 3-ton Electric 
120ft. jib, S.LI. £1500 

JONES KL44 4-ton MOBILE, 40ft. 

diesel, pneumatics. 1954. £2550. 

ANDERSON GRICE 5-ton Electric DERRICK, 
120ft. jib, New 1946. £2600. 

COLES THORNEYCROFT 5-ton LORRY 
MOUNTED Mk. 7, Series 7, 30ft. jib, rope derrick- 
ing. £2500. 

NEALS 4/6-ton “QM " MOBILE, Ruston engine, 
pneumatics. 1953. £2500. 

BUTTERS 5-ton Single Motor Electric DERRICK, 
85ft. jib. £1750. 

COLES 6-ton MOBILE, 21/30ft. jibs, Perkins engine, 
pneumatics. £3300. 

BUTTERS 7-ton, 2-motor Electric DERRICK, 
120ft. jib. £2975 

RUSHWORTH 7-ton Hand DERRICKS, 30f;. 
lattice jibs. £245 each 

MICHIGAN TMCT 16 74-ton LORRY MOUNTED 
crowd shovel, 7 ag and 30ft. jib, Buda diesel, 
pneumatics. 

BUTTERS 10-ton Steam DERRICK, 120ft. jib, 
with bogies and oil-fired boiler. 

COLES 124-ton Fully MOBILE, 80ft. jib. £4750. 

FOR A COMPREHENSIVE LIST OF PLANT 
FOR SALE AND HIRE—SEND FOR VALES 
FREE PLANT REGISTER. 

Further details 14, 
London, S.W.1 

Telephone : ViGtoria 7531, 
lines). 


jib, Perkins 
DERRICK, 


jib, Ruston 


Grosvenor Place 


8080, 9886 (15 
E107 co 


Lower 


3501, 





FOR SALE 
RAILWAY TURNTABLE 
For Sale.—-Mundt type standard gauge turntable, 
65ft. long, carrying capacity 150 tons approx. 
WATER CRAN 
3000 gallon water crane. 
TURNOUTS 
Twenty 1! in 8 turnouts in 75 tb. F.B. rail ; 
changeable to suit L.H. or R.H. 
All these items are in excellent condition. 
EAGRE CONSTRUCTION CO., LTD., 
Cc any : 
2150 G 


inter- 


Apply : 
East Common Lane, Scunthorpe, Lincs. 
4513). 


ENGINEER 


FOR SALE 


TAYLOR & CHALLEN No. 562 Double-Sided 
Geared Power Press, balance drive, complete with 
automatic press guard, arranged motor drive for 
400/440/3/50, pressure exerted approximately 100 

between uprights 24in., tee- 


tons, stroke 2in., 
weight approximately 


slotted bed 22in. by 20tin., 
71 cwt. 

New Type SKG.203 size Motorised Geared Open- 
Ended Guillotine Shearing Machine, Undercrank 
type, arranged motor drive for 400/440/3/50, 
capacity mild steel 80jin. by 4in., length of blades 
834in., depth of gap in open ends 6in., treadle- 
operated clutch, weight approximately 40 cwt. 

NEW MUBEA Ai\ll-Steel Construction Bar and 
Angle Shear, flywheel and gears are situated inside 
the body, which gives a clean appearance to the 
machine and also protection to the moving parts, 
arranged motor drive for 400/3/50, Model KSF100, 
round bars 2in., square bars 2in., flat iron 10in. 
by din., Stin. by lin., angles up to 4in. by 4in., 
Sin. by 0-425in., tee iron Sin., beams 6in., channels 
6in., approximate weight 4400 Ib. 

BESCO Heavy Universal Edging, Bending and Fold- 
ing Machine, capacity 8ft. 2in. by 16 gauge, fitted 
with centre supporting leg to strengthen bottom 
bed, an angle stop is also fitted for repetition work, 
the machine is complete with one sharp edge 
blade only, blades are quickly interchangeable, 
an adjustable back gauge is also supplied, weight 
approximately 3100 Ib. 

Double-Sided Friction Screw Press, with self-con- 
tained vee rope motor drive suitable for 400/440/ 
3/50, motor mounted on adjustable platform, 
hand lever control, fitted with Udal air-operated, 
operator’s guard, pressure 50 tons, stroke 9in., 
ppg uprights 15jin., approximate weight 

I cwt 

QUICK WORK No. 321 Motorised Rotary Shearing 
Machine, with circle cutting attachment, arranged 
motor drive for 400/440/3/50, capacity 14 S$.W.G. 
mild steel, depth of shear throat 30in., diameter of 
cutters on inclined shafts 2in., cuts circles from 
6in. to 60in. diameter, depth of gap in bow 38}in., 
weight approximately 18 cwt. 


Photographs of the above are available. 
Very favourable Hire Purchase terms can be obtained. 


MACHINE TOOLS, NEW AND USED, 
Of Every Description. Attractive Prices. 


F. J. EDWARDS LTD., 


359-361, EUSTON ROAD, 
LONDON, N.W.1. 
Telephone : EUSton 4681-3771. 


And at 
LANSDOWNE paneienee 41, WATER STREET, 
BIRMINGHAM, 3. 
Telephone : Central 7606-8 E207 oc 


May 29, 1959 
FOR SALE 


L. STORHAUG AND PARTNERS, LTD. 


One 3-drum Yarrow type BOILER, 100,000 Ib 


steam per hour—unused. 


Two Ruston and Hornsby DIESEL GENERAT- 
ING SETS, 300kW., 220 volts, 428 r.p.m 


One 200kVA., 400 volts, 3-ph., 50 cycles, Mirrlees 
DIESEL GENERATING SET. 


25, FINSBURY COURT, 
FINSBURY PAVEMENT, LONDON, E.C.2. 








When you 
must jump to it— 
remember 


WAROS might have it! 
THOS. W. WARD LTD 


ALBION WORKS, SHEFFIELD. 








SKILLED MEN 








VACANCIES 
FOR 


DRIVERS 


DRAUGHTSMEN 


BOILER MAKERS 
CRANE DRIVERS 


(STORE HANDLING EQUIPMENT) 


RE you in a skilled trade? Then you can 
A probably add a tidy sum to your income 
by joining the Army Emergency Reserve. For 
one thing, you get pay and allowances at full 
Regular Army rates whilst in camp. And the 


USE YOUR KNOWLEDGE IN A WORTHWHILE JOB 


Up to £25 tax-free Bonus plus first-rate 
wages for two weeks of your time 


same interests as yourself. Don’t miss this 
chance! Send off the coupon now to: H.Q., 
A.E.R., R.E. (Field & Works), Harper Barracks, 
Ripon, Yorks. 





POST THIS OFF RIGHT AWAY! 


Please send me—without obdligation—the illustra- 
ted booklet telling all about the Army Emergency 
Reserve. 


MILLWRIGHTS 
FITTERS (PLANT) 


PLUMBERS & 
PIPE FITTERS 


more your skill is worth in civilian life, the 

higher your Army trade pay will be. Better 
still, you also get £9-£25 bonus tax-free. 

For this you just spend 14 days a year ata 

SAW DOCTORS camp, working on your own speciality. And 

WELDERS money’s not the only profit you get from that. 

a You get a grand refresher course, giving you 

a lot of new ideas, and putting you right in 

THE ROYAL touch with the latest Army developments. 

ENGINEERS And you get a welcome break from the usual 

(FIELD) routine, with sports, games and a great social 

life. For the place is full of people with the 





























May 29, 1959 
AUCTIONEERS & VALUERS 


JOHN FOORD 


& COMPANY 


VALUERS AND 


ASSESSORS 
OF WORKS, FACTORIES 
ENGINEERING PLANT 
AND MACHINERY 


VICTORIA STREET, 
LONDON, S.W.1. 


56, 


VICTORIA 2002/3/4 
Established Over a Century 


KNIGHT, FRANK 
& RUTLEY 








SALE & VALUATION 
OF 
FACTORIES 
PLANT AND MACHINERY 





20, Hanover Square, W.1. 
Telephone : MAYfair 3771 


(Factory Department : Ext. 17) 





Thirty-Seventh Sale. 


a. 


By Order _ the Secretary of State for Air 
No. 25 MAINTENANCE UNIT, 
ROYAL AIR FORCE. 
HARTLEBURY, WORCESTERSHIRE. 
(4 miles from Kidderminster, 
11 miles from Worcester) 


Nock & Joseland 


are instructed to SELL BY AUCTION at the 
above Unit on 
THURSDAY, Iith JUNE, 
at 11 a.m. prompt. 
A Large Quantity of Valuable 


emmy STORES 


CLOTHING AND EQUIPME NT, 

FOOTWEAR, 

RUBBER DINGHIES AND PARACHUTES, 
CAMERAS, PROJECTORS AND 
PHOTOGRAPHIC - aagbamacaia 
RADIO AND ELECTRICA 
GENERAL STORES. EQUIPMENT 
Viewin 

The Lots are on View at Porthibury on Wednesday, 
10th June, 1959, between the hours of 9 a.m. and 
4 p.m., and on the morning of the Sale Day between 
the hours of 8 a.m. and 11 a.m. 

Admission only on production of Catalogue, 
which will admit two persons on the View Day and 
one person on the Sale Day. The Secretary of 
State for Air reserves the right to refuse admission. 
Catalogues, price One Shilling each (Postal Orders, 
not Stamps), can be obtained from the Auctioneers : 
NOCK AND JOSELAND, Bank Buildings, Kidder- 


1959 

















minster. (Tel. : 2053 and 4211.) E5886 3 
FOR SALE 
HYDRAULIC FORMING AND FORGING 
PRESSES 


3000-ton Down-stroke PRESS for HEAVY PLATE 
FORMING AND BENDING, 3 soe 5 admitting 


10ft. 6in. between columns ; bed 16ft. by 8ft. 
2000-ton Down-stroke FORGING PRESS, 5ft. 
stroke ; bed 8ft. 6in. by 8ft.; daylight iif. 


1000-ton Down-stroke FORGING PRESS by 
Wellman, bed 7ft. by 6ft. ; daylight 9ft. 
475-ton FLANGING PRESS by Hugh Smith, table 
10ft. dia., 4 vice rams. 
REED BROTHERS (ENGINEERING) 
Replant Works, 
Woolwich Industrial Estate, 
London 


, S.E.18. 
Telephone : Woolwich 7611/6 


LTD., 


fe 





THE 
AUCTIONEERS & VALUERS 


Established 1850 


WHEATLEY KIRK 
PRICE & CO. 


& L. JUDSON, F.R.I.C.S., F.A.L 

8. BEDDARD, A.1.MECH.E., F.A.L.P.A. 
M. 8. CHEAVIN, F.A.I. 

G. 8. GIBBS. F.A.L.P.A. 





SURVEYORS, VALUERS 

and AUCTIONEERS of 

FACTORIES, PLANT and 
MACHINERY 


FIRE LOSS ASSESSORS 


9, REX PLACE, LONDON, W.1. 


Telephone : HYDE PARK 8844/5/6 (3 lines) 


HENRY BUTCHER 


AND CO. 





Auctioneers, Valuers 
and Surveyors 





Specialising 
SALE & VALUATION 


ENGINEERING & ALLIED 
WORKS 
PLANT & MACHINERY 





73, Chancery Lane, London, 
W.C.2. 
HOLBORN 8411 (8 lines) 


RICHARDS AND 
PARTNERS 


Auctioneers, Surveyors 
and Valuers 





Specialists 
in the 


VALUATION & SALE 
of 


INDUSTRIAL PROPERTY 
PLANT and MACHINERY 


3, Arundel Street, London, 
W..2, 


TEMple Bar 7471 








FOR SALE 


ONE FISCHER COPYING LATHE, Type No. 
KDM 18/150 1958, entirely as new, having been in 
operation for a total period of five weeks. Reason 
for sale—not sufficient papeneion work to allow of its 
economical use.—Apply : S. Barron and Son, 
Ltd., Bristol Road, alts E5872 Go 
NEW BESCO HIGH SPEED POWER PLATE 
BENDING ROLLER for sale. Capacity 39in. by 
din. thick mild steel. Steel plate construction. 
Drive through Churchill Sturm Hydraulic Unit, 
iving infinitely variable feed, 0-100ft. per min. in 
th directions. Motor drive to the hydraulic unit 
for 400/3/50. Rollers mounted in roller bearings 
Scales and pointers to aid adjustment.—Photo, &c., 
from F. J. Edwards Limited, 359, Euston Road, 
London, N.W.1, or 41, Water Street, a a 
o 

















ENGINEER ‘ 


AUCTIONEERS & VALUERS 


ESTABLISHED 1877 


LEOPOLD 
FARMER & SONS 


conduct 


AUCTION SALES 
VALUATIONS 


OF PLANT, MACHINERY AND 
INDUSTRIAL PROPERTIES 


FACTORY INVESTMENTS 
MORTGAGES ARRANGED 


46, GRESHAM STREET, 
LONDON, E.C.2. 


Telephone 
Monarch 3422 (8 lines) 


Telegrams : 
Sites, London 





hi 
AUCTIONEERS & VALUERS 


Established 1807 


FULLER, HORSEY 


SONS & CASSELL 
Specialists 


IN THE 


SALE & VALUATION 


OF 


WORKS and MANUFACTORIES 
ENGINEERING PLANT 
and MACHINERY 


10, LLOYD’S AVENUE 
LONDON, E.C.3. 


Telephone : ROYAL 486) 








SALES BY 


SALE BY 
One ‘“‘ HUMPHREYS & GLASGOW” 


Standish, near Wigan. 





a: 


By Order of the Minister of Supply 


GOVERNMENT SURPLUS STORES 


Main Location 


June 2-5 Vehicles, lifting and M.O.S. Storage Depot, WALKER, WALTON & 
earth-moving equip- Ruddington, Notts. HANSON (Deri L), 
ment, motor cycles, Byard Lane, Bridlesmith 
etc Gate, Or Oy 

(Tel 

June 3 Miscellaneous stores, Northern Command BARTLE & SON (Dept 

including : Ordnance Sub ~- Depot, L), 50-52, Merrion Street, 

Barlow, Nr. Selby, York- Leeds, 2 
shire. (Tel,: 2.089%), 
greatcoats, denim blouses ; pullovers; drawers; old blankets, canvas, 
tentage, hessian and webbing ; waterproof sheets ; web packs and haver- 
sacks ; old batteries; cable; electrical, wireless and telephone spares ; 
charging sets ; generators ; stackers ; storehouse trucks ; radar trailers ; 
handtools ; ironmongery ; paint ; weighing machines ; mess tins ; water 
bottles ; metal racking ; office safes ; furniture, etc 

June 10 Machine tools and Technical Stores Depot, SHOULER & SON 
miscellaneous stores. Old Dalby, Leics. (Sale (Dept. L), 1, Norman 

at Melton Mowbray.) Street, Melton Mowbray, 
Leics. (Tel.: 3081.) 

June 16-17 Machine tools and M.O.S. Storage Depot, J. H. NORRIS & SON 

miscellaneous stores. Byley, Nr. Middlewich, (Dept. L), 9%, Albert 
Cheshire. (Sale at New Square, Manchester, 2 
Islington Public Hall, (Tel.: Blackfriars 8373.) 
Ancoats, Manchester.) 

June 19 Miscellaneous stores. Returned Stores Group, FENN, WRIGHT & CO. 
Reed Hall, Colchester, (Dept. L), 146, High 
Essex. Street, Colchester, Essex 

(Tel.: 3171.) 

June 25-26 Machine tools and Hawker Aircraft Factory, LESLIE A. BUTSON 
miscellaneous stores. South Shore, Blackpool. (Dept. L), 16, Birley 

Street, Blackpool 
(Tel.: 21073.) 

June 30-July 2 Machine tools and M.O.S. Storage Depot, FULLER, HORSEY, 

miscellaneous stores. Royal Arsenal, Woolwich, SONS & CASSELL 
S.E.18. (Dept. L), 10, Lioyd's 


Applications for catalogues, available 14 days prior to date of sale, 
auctioneers shown above (price of catalogue Is. Od., 


automatically operated “ blue water ”’ 
associated equipment and accompanying gas holder. 


Tenders must be submitted by 22nd June, 1959. 
Applications for tender forms should be made to the apa of Supply, Directorate of Dis- 
posals, First Avenue House, High Holborn, London, W.C.1 


AUCTION 


Auctioneers 


Avenue, E.C.3 
(Tel.: Royal 4861.) 


should be made only to the 
P.O. only). 


TENDER 


l Gas Plant with 
Capacity 8333 cu. ft. per hour. Located at 


Eig s 














| FOR SALE | 


FRED WATKINS 
(ENGINEERING) LTD. 


800-ton Fielding Vertical 4-column Downstroke 
Hydraulic Press, ram 23in. dia. by 14in. stroke. 
Dayli 2ft. 3in., Platens Sft. 4in. iy 4t. 4in., 
with 2 pumps and ‘controls, motorised 400/3/ 

Fielding 500-ton Vertical Downstroke Hydraulic 
Press, 42in. by 36in. platens, with pumps and 
motors. 

Fielding 200-ton ditto, 3ft. stroke, with pumps and 
motors (5 available). 

Fielding 100-ton ditto, 4ft. to 5ft. stroke, with pumps 
and motors. 

Two 73ft. 4in. by Sft. Kilns or Dryers, with Crofts 
Reduction Gear and 27 h.p. motor. 

Two 26ft. by 4ft. Rotary Cooler or Dryers, with 
reduction and motor. 

Available at low prices ex present sites to save cost 
of bringing into stock. 

FRED ware oe 

LEFORD, GLOS. 





onaed 

















FOR SALE 
LOUDON HEAVY DUTY PLANING 
MACHINE. Capacity 6ft. by 3ft. Ln 
Spiral Drive. Solenoid lift to three tool 

H. BELL (MACHINE TOOLS), 7D. 
WALTER STREET, 
LEEDS, 4. 
Tel.: 63-7398. E105 G 





FOR SALE—S-ton Level Luffing Jib Semi-Porta! 
Crane, SOft. Jib, 440/3/50 motors. Also two 
each 30 cwts. size, as above. 

One Foster-Wheeler “ D” type, light- veqane water- 
tube Boiler, 30,000 Ib. evap. at 400 p.s.i. 


THORNTON MACHINERY COMPANY, LTD., 
, Grosvenor Oris Whitley Bay. 
Phone £2425 a 
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NICKEL 
Dust & Grit } ALLOY 


Collectors STEELS 


A new addition to the range of 
A. & O. dust and grit collectors. ensure 


reliability 
in lifting 


The fork lift truck, of which this Diac model is an advanced 
design, epitomises the transition of labour from man to machine. 
This new unit, designed to achieve high operating speeds and 
quick servicing, incorporates various components made from 
eight nickel alloy steels, notably EN 33, the tried and proven 
3 per cent nickel case-hardening steel long used for services 


where fatigue is a factor and wear resistance a requirement. 


TYPICAL CORE MECHANICAL PROPERTIES OF 


This photograph shows an Alldays & Onions grit 
arrester hood applied to an A. & O. hearth designed 
to meet the requirements of the Clean Air Act. 
There is also a grit arrester available for fitting to 
existing hearths. SIZE HEAT TREATMENT wena | ian 





| MAXIMUM | ELONGATION 











14” dia. Oil quenched 860°C. 563 21:5 83 
Water quenched 770 C. 


3” dia | Oil quenched 860 C. 47:2 20 | 92 
| Water quenched 760 C. | | 


The benefits to be gained from the more highly alloyed case-hardening nickel steels, 
such as EN 33, EN 34, EN 36 and EN 39 include ease of heat-treatment, 
mtnimisation of processing distortion, and general reliability. 


& 0) N 0 N \ Send for ‘The Mechanical Properties of > 


LTD Nickel Alloy Steels’ 


GREAT WESTERN WORKS, BIRMINGHAM |i]. MOND NICKEL 


Phone: ViCtorie 2251-4 Bv THE MOND NICKEL CO LTD . Thames House - Millbank - London SW1 | 


LONDON OFFICE: 2, QUEEN ANNE’S GATE, WESTMINSTER, LONDON S.W.1. Toa 21/2» 
Phone: WHitehal! 192 3-4-5 
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RELAYS 
ELECTRONIC CONTROLS 










AND NON - FERROUS 
For all Engineering trades 

























\ nica TIMERS 
\ ect * To B.S.S. or customer’s own 
\ aN 1] s tions. 
FLUID & GAS CONTROL 
\ atic * Floor moulded up to 5 tons. 
yTo™ 
A *% Machined to your drawings 





if required. 






Lees 
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The BRETTELL LANE FOUNDRY LIMITED 
BRIERLEY HILL, STAFFORDSHIRE ~ Je): BRIERLEY HILL 7254 












The 1959 Edition 
of our Data Book is 








now available, 





it contains 44 pages 
of illustrated 








descriptions of our 





products. 





if you are interested in 






Automatic Electrical 
Control Apparatus a 
copy No. 144/E/EN will 
be sent FREE on 
request. 












) FO) pd) >. ae Fy i DP | ee 
ROOF TRUSSES OR COMPLETE STEEL FRAMEWORK 
Works, London, 5$.£.20. FOR ALL TYPES OF INDUSTRIAL BUILDINGS Supplied Erected & Sheeted 
Tele: one: ienham é 
ee el ae HE NORTHARC ORGANISATION LTD 


{0 LANGHAM ROAD : LONI N N15 


Te BOWES PARK 37 i 
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SHAPING UP TO PROCESS HEATING PROBLEMS 





Metrovick IMMERSION HEATERS 


assist production of 





Processing vessels for edible oil used in the manufacture of ‘Stork’ 
margarine at the Bromborough Port Cheshire plant of Messrs. 
Van den Berghs and Furgens Ltd. Each tank is heated by five of 
these 50 RW Metrovick immersion heaters. 


Metrovick Industrial Immersion Heaters are highly efficient for a wide range of applications 
involving the heating of gases, liquids and solids. The tubular sheathed elements can be 
supplied preformed to the particular application or in straight lengths for bending by the 
user to suit his individual needs. Sheaths are available in different metals selected to 
withstand high temperatures and corrosive attack. In all Metrovick Industrial Heating 
Elements robust construction and special insulation ensure high mechanical strength 





and long working life. 





METROPOLITAN -VICKERS 


TRAFFORD PARK MANCHESTER 


An A.E.I. Company 


METROVICK INDUSTRIAL HEATING ELEMENTS 


L/t 901 
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The world’s 







Po 


first PORTABLE 
rotary screw @ 
compressor ¥ 
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ri 
~ TWIN-AIR breaks new 


ground for the jet age 


\T ARLANDA, where Stockholm’s new airport 
for jet traffic is being built, a Twin-Air has been 
used to produce power for some of the most 
difficult drilling jobs in hard rock. 

The Twin-Air isa new Atlas Copco compressor 
designed for building and construction work, 
quarrying, and all projects where there is a 
demand for larger portable units. This new 
portable has been developed from the success- 
ful Twin-Air stationary compressors, which 
have now been operating for more than two 
years in mines and industrial plants. Based on 
an original Swedish invention, the Twin-Air is 


completely different from conventional rotary 
compressors. It has no wearing parts in the two 
oil-flooded compression chambers, because 
there is no metallic contact. As a result, main- 
tenance and overhauls are kept to a minimum. 
The rotary screw design guarantees a smooth 
air-flow, free from surging characteristics, and 
in addition the Twin-Air has the overall oper- 
ating efficiency which only a two-stage machine 
can give. 

The first models in this new range are the 370 
c.f.m. and 620 c.f.m. machines. Both are 100 
air-cooled, diesel-powered units. 


i 
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The main components of the Twin-Air are two 
screws which intermesh without metallic contact 
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SMAtlas Copco PUTS COMPRESSED AIR TO WORK FOR THE WORLD 


Contact your local company or agent, or write to 


Atlas Copco AB, Stockholm 1, Sweden, or Atlas Copco (Great Britain) Limited, Maylands Avenue, Hemel Hempstead, Herts a 
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Two 860,000 Ib/hr * Etaflo™ water tube boilers are being built by John 
Thompson for the C.E.G.B.’s Richborough generating station. 

The * Buttercups ‘’—yellow helmeted John Thompson erectors—are conspicuous 
on power station and industrial sites all over the country, and in many 
territories overseas. They instal water tube boilers, coal and ash handling 
plant, stokers, water treatment plant, steelwork and pipework, galleries and 
ladders—all products of companies of the John Thompson Group. John 
Thompson Water Tube Boilers Ltd. design, manufacture and instal complete 
steam-raising plant for power generation and industry, and is now in the fore- 


front of those who have extended their existing facilities to Nuclear Power 


kD Plant manufacture. 


JOHN THOMPSON WATER TUBE BOILERS LTD WOLVERHAMPTON 











